























About Aluminium... 


CHEMICAL PROPERTIES 





HE durability, or resistance to dete- 

rioration by corrosive agencies, 
aluminium and many of its alloys is excep- 
tionally high, frequently enabling them 
to be used without surface protection 
of any sort, so saving both pre-treatment 
and maintenance costs. 
greater value than its more generally 
appreciated qualities, such as light weight. 


Atmospheric Exposure 


Aluminium does, in fact, combine 
readily with atmospheric oxygen, ‘but the 
oxide, unlike those of iron or copper, 
forms as a continuous film, which fs hard 
and very adherent. This stable layer of 
oxide seals the metal from further oxida- 
tion, reforming spontaneously when the 
surface is cut or abraded in air. Its thick- 
ness, as naturally formed, depends on the 
alloy and on the nature and duration of 
exposure, but is of the order of a hundred- 
thousandth of an inch. It is transparent 
or nearly so, becoming visible as a grey 
film when thickened by age, exposure, or 
heating. The metal is exposed to attack 
only when the surface film is broken and, by 
lack of oxygen, prevented from reforming. 

The nature of the film, and the immun- 
ity of the metal, are influenced by the 
presence of alloying constituents, and 
some of the strong copper-bearing alloys, 
for instance, normally need some means 
of protection. However, the medium- 
strength alloys that are used for building, 
and for the majority of civil and mechan- 
ical engineering purposes, can generally 
be used without protection. 

Particular attention must be given to 
alloy selection and conditions of use when 
the surroundings are industrial and the air 
may carry many kinds of pollution, some 
of them aggressive. Except in special 
cases, however, aluminium will generally 
outlast other metals and is increasingly 
used, for instance, on factory roofs in 
place of galvanized steel. 

The aluminium-magnesium group of 
alloys is particularly resistant to sea and 
coastal atmospheres, and is used in ship 
and boat construction. 

Exposure of the bare metal to any 
atmosphere must, after a period (perhaps 
of years) that will depend on the circum- 
stances, impair its original lustre and 
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smoothness, and, in severe conditions, 
surface deposits and slight pitting may 
appear. These changes are almost always 
superficial, and the appearance can be 
restored by cleaning. 


Aggressive Conditions 


Apart from direct attack by corrosive 
agents, such as alkaline or acidic fumes, 
or contact with damp cement or plaster, 
most instances of corrosion in aluminium 
alloy structures occur in places where air 
is excluded, often by entrapped moisture. 
Local corrosion may be the result of an 
electrochemical process, and when a film 
of liquid can act as an electrolyte, galvanic 
action is liable to occur between zones of 
unequal potential, as provided by dissimi- 
lar metals, different alloys of aluminium, or 
even the aluminium and its own alloying 
elements or impurities. Copper and nickel 
are particularly aggressive, iron less so. 

Susceptibility of an alloy to corrosion 
is influenced by other internal factors 
besides its chemical composition, such as 
grain size, heat treatment history, and the 
stress to which the metal is subjected. 


Food and Chemicals — 


The aluminium employed for process- 
ing, packing, and cooking foods does not 
generally need protection, although for 
packing some products, cans may be 
lacquered. As the salts of aluminium are 
colourless, tasteless, and non-poisonous, 
there are no ill effects when strongly alka- 
line or acid foods dissolve minute amounts 
of the metal. 


In the chemical industry, aluminium is 
extensively used, again generally unalloyed 
and sometimes of especially high purity. 
It offers considerable resistance to the 
action of most organic compounds and of 
such common chemicals as ammonia, 
sulphuretted hydrogen, and nitric and 
acetic acids; it is adversely affected by 
most alkalies, sulphuric and hydrochloric 
acids, chlorides, carbonates, and fluorides. 
Interaction is, however, dependent on the 
concentration and temperature of the 
reagent, and may be reduced or inhibited 
altogether by the presence of other 
substances. The whole subject is very 
complex and in the space available it is 
not possible to be more specific. 


Protection 





In any metallic structure, corners and 
crevices in which moisture can lodge 
should be avoided in design or effectively 
drained or sealed during construction. 

Joints between aluminium and other 
metals can be insulated with a sealing 
paint (e.g. bitumen) or, preferably, with 
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an inhibiting paint containing zinc 
chromate or barium chromate. Copper 
and copper alloy parts should not be used 
near aluminium structures where there is 
any possibility of interaction through a 
moisture layer. Steel bolts, nuts and other 
fittings are best galvanized or cadmium- 
plated. Where water-absorbent materials, 
such as wood and cloth, are in contact with 
an aluminium surface, it is advisable to 
interpose a coat of varnish or bituminous 
paint. 

In severe conditions, or when an alloy 
of inferior corrosion-resistance is to be 
used, all-over painting may be necessary. 
Correctly applied, paints last particularly 
well on aluminium, and should the metal 
be attacked through damage to the paint, 
there is no tendency, as there is with rust, 
for the attack to spread under the paint 
film. A good base coat is provided by the 
modern priming paints containing an acid 
reagent that expends itself in lightly etch- 
ing the metal. In the best work this is 
followed by an inhibitive zinc or barium 
chromate paint, before the finishing coats 
are applied. Bituminous paint is satisfac- 
tory where it is not exposed to sunlight. 


Another form of surface protection for 
strong alloy sheet is applied by the metal 
fabricator, by ‘cladding’. The alloy ingot 
is sandwiched between plates of high- 
purity aluminium, which the hot-rolling 
operations bond permanently to the faces. 
By whatever amount the gauge of the 
sheet is thereafter reduced, each skin will 
represent about 5°, of the total thickness, 
insulating the strong alloy core from attack 
and giving electrolytic protection at cut 
edges and scratches. ‘Alclad’ sheet was 
first developed for aircraft construction. 

A protective measure widely used in 
certain fields is the anodizing process, in 
which the natural oxide film is thickened 
electrolytically in an acid bath. The film, 
when freshly developed, is absorbent, and 
if desired it can be dyed for decoration, 
or filled with a grease or wax for added 
protection. 

Plating of aluminium with other metals, 
such as chromium, is practised on a 
relatively small scale for decoration or to 
improve the wearing qualities of machine 
parts. The presence of the oxide film com- 
plicates deposition, but reliable methods 
of overcoming this have been developed. 


It may be found that the Noral Data 
Sheet, which lists mechanical and physical 
properties of our alloys, is a useful appendix 
to these articles. We shall be pleased to send 
you a copy; please mention this journal 
when writing. 


The eighth article will outline thermal 
characteristics of the metal. 
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Terry’s HAVE ALWAYS been a step ahead in the 
design and production of springs and presswork. With 
nearly a century of experience behind them they are now 
the recognised leaders in this important field of engineering. 
Terry’s research goes on, tackling fresh problems as they 


arise. It is at your service whenever you may require advice. 


fj 
Step by step 


Westminster Hall was begun by 
Wiiliam Rufus in 1097. Three centuries 
later it was rebuilt by Richard ll 

who also added the magnificent 

roof, made entirely from the timber 

of British oaks which are believed 


to have been planted not later 





than the sixth century. 


have pioneered the development of 
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Do you know your airfields? 


Recognise this airfield ? It’s No. 14 in this series 
of puzzle photographs. You'll find the answer 
wines below on the right. * 


epAYe 


satesear siete 
Cive for 
those 

wee It’s no coincidence that almost all the British charter companies 
place implicit trust in the efficiency of the Shell and BP Aviation 
Service. For they know—as do many international airlines and 
private owners—that the familiar Shell and BP Aircraft Servicing 
Vehicles can always be relied upon for swift, friendly attention 


to their needs. 


Shell and BP Aviation Service 


Shell-Mex and B.P. Ltd., Shell-Mex House, Strand, 
London, W.C.2. Distributors in the U.K. for the 
Shell and Anglo-Iranian Oil Groups. 
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SAFETY BELT 


(cIviL, & SERVICE) 
A.R.B. approved. 
Simple and Positive Actign. 
Easily adjusted. 
Instantly unlocked by turn-— 
ing the lever (or in Service 
Pattern by turning the Knob.) 


The Gr'p is secure and will 
not slip under load. 





Will not damage the webbing. SERVICE MODEL The interpretation of microfilmed records of instruments during 
test flights is greatly fccilitated by use of the Ediswan Microfilm 
Reader. 

This instrument is ideal for the reading of 16 m.m. or 35 m.m. 
Standard British, American or Continental film in spool or strip 
form. 

The screen is placed in such a position as to be clearly readable 
in a normally lighted room without screening, and the film gate is 


ars placed so that the instrument may comfortably be operated and 


r full particul ree ; P . 
f the read from a seated position. The optics are designed to give 

o maximum contrast with hard focusing over the whole screen. 
n-slip The Ediswan Microfilm Reader is simple to operate, and being 
self contained, quiet, and cool in operation, it does not interfere 


KLE with other workers. 


Write fo 
and literature 
latest tyPe or 
H ARLEY BUC Two models are available giving magnification up to 12.5 or 


ed on 20 diameters. 

us ‘ ; A simple attachment is provided to convert the instrument to 
ivilian Clothing a projector when more than three people wish to examine the 
Vv 


yee icin 
renews’ |: EDISWAN 
es MICROFILM READER 


AEROLEX LIMITED THE EDISON SWAN ELECTRIC CO., LTD. 
ASE SLED) 


CAMBERLEY - SURREY 155 CHARING CROSS ROAD, LONDON, W.C.2. 


Telephone: Camberley 1500 


the A.E.I. Compani. 
Among the present users are: ee eA ee me 


Air Ministry ° The Bristol Aeroplane Co. Ltd. 
British European Airways - Vickers-Armstrongs Ltd. 
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ATTACKER JOINS THE NAVY 


The Vickers Supermarine ‘Attacker’ powered 
by a Rolls-Royce Nene jet engine is now 


in squadron service with the Royal Navy. 
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‘SINGLE DRAG’ 


The design benefits of a single engine formula 





DOUBLE THRUST 


The practical benefits of twin-engine power 





FAIREY GANNET 


(FAIREY 17) 


ARMSTRONG SIDDELEY ‘ DOUBLE MAMBA’ 
TWIN-ENGINED @ ANTI-SUBMARINE @ CARRIER-OPERATED 


CHOSEN FOR SERVICE IN THE ROYAL NAVY 


THE FAIREY AVIATION COMPANY LIMITED, HAVES, MIDDLESEX 
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Memories—And Expectations 


IME is a great healer, or, as Hippocrates said, healing is a matter of time. It is 

because of time’s strange power to mellow our memories, preserving the pleasant 

things and fading those that were harsh and unwelcome, that we think always of 
the old days as good. Even the simplest things react to its friendly influence : can it be, 
for instance, that those childhood memories of summers with weeks of blazing sunshine 
reflect a finger-touch of time’s healing hand? Certainly the days of aviation are no 
exception, and no one doubts that the old ones were good. Yet, perhaps because there 
is also something very vital and youthful about flying we never fail also to look forward 
to good and exciting days to come. 

We are now on the eve of a great event in the aviation year. On September 11th the 
1951 Exhibition and Display of the Society of British Aircraft Constructors will open, 
and indications are that it will be as good as, if not better than, any in the old days. 

Each year since the war we have been able to see the gaps in the aircraft ranks filling 
up and the new recruits being sorted out, the fittest surviving their strenuous tests to 
become seasoned regulars in squadron service. Admittedly the ““Farnboroughs” of the 
last two years have reached an especially high standard—so much so that as each came 
to an end there was a feeling that similar achievement and progress could not be expected 
to follow again in only twelve months’ time. Yet once more the promise could scarcely 
be greater, and the year’s outstanding prototypes no longer fall predominantly in the 
experimental and research categories but represent the first of the new generation of 
fighters and bombers. In several cases the civil aircraft will be but one example from a 
busy new production line. 

The fact that the majority of the new aircraft to be displayed are weapons for war 
need not sadden an occasion which is primarily one for the aeronautical engineer who 
takes a delight in technical excellence and the demonstration of efficiency. To British 
aircraft, their engines and complex equipment, we shall refer next week. 

In one sense, of course, the presence of many outstanding new military designs will be 
profoundly comforting and a source of encouragement in their power to avert war. But 
here, in the present, time obtrudes upon our activities almost as an enemy, or at best 
as a neutral. Will there be enough time for this country and its allies once more to 
assemble adequate air defences? Much of our planning and preparation has of necessity 
been taking the form of a gamble involving the next few years. If the guess has been 
right, and each successive Farnborough Display makes this more likely, time will become 
an ally again and in the future, as in the past, will fly on our side. 


TO MARK A NOTABLE OCCASION ... 


AS we remark above, there are already indications that the twelfth annual S.B.A.C. 
Flying Display and Exhibition at Farnborough will surpass even its brilliant predecessors 
both in the quality of flying and in technical interest. Again this year GHT is to 
publish special bers in ction with the event, outstanding among which will be 
next week’s issue, the annual “Britain’s Aircraft Industry” number, dated tember 7th. 

This is an issue that is always warmly welcomed, particularly because its complete, 
fully illustrated reviews of aircraft, engines, accessories and materials constitute a work 
of reference that remains of value for many months afterwards. In addition, the issue— 
most of which will be printed in photogravure—will contain a colour supplement illus- 
trating the interior appointments of the de Havilland Comet as fitted to go into service 
with B.O.A.C.; and there will be another pictorial feature that is certain to be discussed 
wherever aeronautical enthusiasts foregather. 

The following week’s issue (September 14th), appearing during Show week, will include 
a report on the opening day, with notes on arrivals of aircraft in the “static park,” among 
which some last-moment surprises will undoubtedly appear; and on September 21st we 
shall give a full story of the flying displays on both the “industry” and “public” days, 
together with critical observations on technical advances. In each case, the written 
accounts will be supplemented with many FLIGHT photographs and drawings. Other 
current events, such as the important aeronautical conferences being held during the 
month, will also be dealt with. The demand for these Show issues is always heavy, 
and readers are advised to place advance orders with their newsagents without delay. 
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New Zealand’s National Airline 


—may Remain under Government Ownership: Past History and Brighter Prospects 


By I. 


NEW ZEALAND’S much-discussed, much criticized 

nationalized airline has produced something of a success 
story. When the annual report for the financial year ended 
March 31, 1951, was tabled in the New Zealand Parliament 
recently, it revealed an operating profit of £8,000. Payment 
of interest on capital to the extent of £34,000 is still out- 
standing, but it is thought likely that there will be a clear 
profit, including full payment of interest on capital, for the 
current financial year. Past results of the New 
National Airways Corporation have shown a profit of £3,426 
in 1948; a loss of £246,745 in 1949; and a loss of £328,676 
in 1950. 

In June of last year, the new National Government 
announced that it would withdraw from the field of airline 
operation, selling N.Z.N.A.C. in whole or in part—preferably 
the former—and later, tenders were invited; then, early 
this year, the Government said that none of the offers was 
acceptable, and that the only proposition it was still con- 
sidering was one which provided for the retention of 
N.Z.N.A.C. as an entity (apart from the trans-Cook Strait 
Railways Freight Service) with a 51 per cent Government 


and 49 per cent private capital holding. Since this last ~ 


announcement, however, there have been indications that, 
because of defence requirements, the Government may con- 
sider operating a 100 per cent State-owned N.Z.N.A.C. 

In either case the organization would become a public 
corporation. A final decision on which of these two schemes 
is to be introduced—or, alternatively, if N.Z.N.A.C. is to 
be retained in its existing form—is still awaited. It will 
depend to a large extent on the result of the next General 
Election, which is due to take place tomorrow, September Ist. 

It is believed that prospective buyers were deterred by a 
statement by the late Hon. Peter Fraser, then Leader of the 
Opposition, to the effect that if the Labour party were to 
resume power, N.Z.N.A.C. would immediately be re- 
nationalized without payment of goodwill. 

The accompanying tables reveal outstanding progress, 
particularly in freight carriage. 

Results such as these pose the question as to whether the 
threat to sell caused this nationalized airline to put its house 
in order. If so, the suggestion is true only to a very limited 
degree. The major factors which prevented profitable 
operations in 1949 and 1950 were either of a basic-develop- 
ment nature or beyond the control of the management. 

A Wellington newspaper, The Dominion, says that, when 
the Government decided to sell, the staff of the Corporation 
decided “‘to make a grandstand finish.” The effort proved 
so impressive as to make it seem likely that the Government 
would completely reverse its policy. It is generally conceded, 
too, that the staff showed outstanding loyalty at a time when 
the Corporation was not in high favour with either the 
Government or the public. As the personnel consist largely 
of war veterans of the R.N.Z.A.F., some criticism of the 
Corporation was construed as meaning—though not intended 
to do so—that New Zealanders were not capable of operating 
an airline to international standards. Pilots, ground crews 
and office staff have all made considerable efforts,.with a real 
sense of personal responsibility, to restore the prestige of 
civil flying in New Zealand. This, then, is the position today. 


H. DRISCOLL 


It is not without interest to sketch briefly the history 
that has led up to these current affairs. When N.Z.N.A.C. 
was formed, it took over from the private operators in New 
Zealand a fleet consisting of one Lodestar, three Electras, 
one Rapide, and two Fox Moths. It certainly was not 
equipped to produce the results which have been achieved 
at the end of its first five years of life. In 1947, the airline 
acquired, principally from the R.A.F., 14 Dakotas, 11 Lod2- 
stars, two Mk 3 Sunderlands, six Dominies and one addi- 
tional Fox Moth. Two further Electras were purchased in 
Australia. If the economic prospects of operating such a 
mixed fleet were poor, they were not improved by the fact 
that an immediate shortage of building accommodation 
made it necessary to use two major maintenance bases—at 
Palmerston North and Christchurch—in addition to staffing 
a flying-boat headquarters at Auckland to provide a once- 
weekly service between New Zealand and Fiji. 

However, the New Zealand National Airways Act charged 
N.Z.N.A.C. with providing air services within and beyond 
the Dominion to meet the needs of the people of New 
Zealand and, as in the case of B.O.A.C. and its Lancastrians 
and Yorks, these military types allowed a start to be made on 
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N.Z.N.A.C. RESULTS FOR YEAR ENDED MARCH 3ist, 1951 
Internal Services 





Last year 

of private 

operation 
(1946-47 


Period under 
Government operation 





1949-50 1950-51 





2,622 


4,823,266 
185,848 


204,707 
3,677 


14,764,385 | 49,478,365 | 59,744,623 
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Freight (including mail): - 
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Chareer 
Mail ton-miles ae “ 
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Overseas Services (South Pacific Region) 





1949-50 1950-51 





Route miles .. 

Miles flown ... 

Passengers carried (revenue) 
Passenger-miles (revenue) 
Freight, including mail wy) : 
Freight ton-miles - sheahda 

Mail ton-miles ws 

Total revenue load-factor 
Revenue passenger se-Geaser 


3,820 
326, pene 

3, 740. 529 

101,764 


17.712 
74-76 
77-50 


5,273 
417,631 
6, 
5,264,202 
106,670 


31,829 
16,417 
64 


4 
70-9 











* Decreases caused by the transfer of N.Z.N.A.C. Sunderland service between 
New Zealand and Fiji to T.E,A.L. 
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A fine night-impression of N.Z.N.A.C.'s flagship DC-3 taxying out for 

a service on the main trunk-route. The heading picture on the left 

shows a busy scene at Nelson (South Island). The crowd had 
assembled to welcome foreign athletes. 


the job of developing a post-war air transport system. 

Extensive pilot, engineering and staff recruiting and train- 
ing schemes were established and nine Lodestars and seven 
Dakotas were sent to Australia for conversion to a satisfac- 
tory standard of passenger comfort. An organization was 
built up to put them into service on the delivery dates on 
which they were due to return to New Zealand. Unfor- 
tunately, the aircraft were up to a year and more late in 
arriving, and this expensive organization had to await them. 

Meanwhile, a major airfield crisis had arisen for the Cor- 
poration. At the time of assembling the fi¢et, the airfields 
at Rongotai (15 minutes’ surface journey from the heart of 
Wellington) and Mangere (11 miles from Auckland) were 
available for operations with Lodestars, Electras and Domi- 
nies, although they were closed to Dakotas, which had to 
use Paraparaumu field (35 miles from Wellington) and 
Whenuapai (20 miles from Auckland), In spite of the fact 
that the long road journeys which the Dakota services 
entailed caused a loss of passenger-bookings, and an increase 
in overheads, the Dakotas were competitive so long as they 
could be filled, for each could be operated with 29 passengers 
at about the same cost as a Lodestar with 15, 


Airfields Closed 


At the end of 1947, however, both Rongotai and Mangere 
were closed to Lodestars and Electras, while Dominies were 
not permitted to operate to the former airfield. This restric- 
tion heralded heavy financial consequences for the Corpora- 
tion. The services between Rongotai and Blenheim and 
Rongotai and Nelson, for which a substantial goodwill had 
been paid to Cook Strait Airways, suffered a decline in 
patronage estimated at 50 per cent for Blenheim and 30 per 
cent for Nelson. Services from Wellington to other cities 
took very often half as long again to accomplish, most of the 
extra time being taken up in road travel. Apart from the 
unpopularity and cost, there were repercussions throughout 
the whole of New Zealand’s air network, for Wellington is 
the hub of the system and the capital of the Dominion and 
many air travellers journey to and from this point. Even 
today, one of the most criticized routes is Wellington-Auck- 
land, linking the two largest centres of population; on this 
service, I hr. §§ min. only is spent in flight compared with 
2 hr 20 min on the ground. 

Other costly initial difficulties in operating services 
through Paraparaumu included a complete lack of hanger 
accommodation, so that aircraft had to be ferried morning 


Two ways only: Rarotonga, one of the more picturesque airfields. 


and evening for maintenance checks at airfields 50 or more 
miles distant; and lack of housing accommodation near 
Paraparaumu airfield meant heavy staff costs. Finally, the 
Lodestar, on which considerable forward planning had been 
based, was forced to operate on equal terms with the DC-3 
and consequently it no longer retained any economic merit. 

Despite these very substantial setbacks and a loss in two 
years of some £575,000 N.Z.N.A.C. has shown every sign 
in 1950-51 of having got on top of its problems. The institu- 
tion of twelve strategically placed sales offices throughout 
the Dominion and Fiji has provided a system of centres 
which have promoted air travel through some three hundred 
agents. Of New Zealand’s total population of less than 
2 million, some 245,090 passengers used N.Z.N.A.C. last 
year. In addition, nearly 8 million lb of freight and mail were 
carried. 


Dakotas Re-fitted 


The modification of the seven DC-3s converted in Australia 
to 24-seaters, the development of an engineering organisation 
capable of undertaking the full conversion of military 
Dakotas to DC-3D standards at less than half the cost of 
sending the aircraft to Australia, and the acquisition of addi- 
tional Dakotas from the R.N.Z.A.F.—all these factors have 
permitted the Corporation to carry more passengers and 
freight on scheduled routes in 1950-51 than ever before while 
logging 1,200 fewer flying hours than in the previous year. 
The fleet has been streamlined to a prospective 14 DC-3 
passenger aircraft (four are under or awaiting conversion), 
three DC-3 freighters, six Lodestars in service, six Dominies 
and three Fox Moths. The retention of the small types is 
necessary to operate to districts where the airfields will not 
accommodate larger aircraft. The Sunderlands and Electras 
have already been retired and it is expected that the Lodestars 
will also disappear before the end of 1951. 

In addition to building up the New Zealand internal net- 
work, N.Z.N.A.C. has pioneered two South Pacific airlines, 
with a total unduplicated route mileage of 5,273. Inaugur- 
ated in November, 1947, a flying-boat service between Auck- 
land, Suva and Labasa proved most popular. For economic 
reasons it was handed over to T.E.A.L. when that organisa- 
tion took delivery of Solents, and N.Z.N.A.C. was thereby 
permitted to close down its flying-boat wing; for two years, 
however, the Corporation had undertaken the major develop- 
ment of air transport in this new sphere. 

Two military Sunderlands were converted to excellent 
passenger standards by the engineering staff at Hobsonville, 
Auckland— the biggest aircraft conversion job undertaken in 
the Southern Hemisphere. Offices were established in Fiji 
and the administration of air services leading from New Zea- 
land to the remote islands of Norfolk, Fiji, Tonga, Western 
Samoa, Aitutaki and Rarotonga brought air transport to 
these sparsely populated regions of the South Pacific for the 


(Concluded at foot of page 243) 
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NEWS OF THE WEEK 


More About Russia’s Aircraft 


[- is confirmed in Washington that a captured Mig-15 Soviet- 
built jet fighter, shot down by carrier-borne aircraft off the 
coast of Korea, is now at the Wright-Patterson Air Force Base, 
for detailed study. It is described as being in “fairly intact” 
condition, though it is doubtful if it can be put into flying trim. 

The Mig was shot down last spring and fell in shallow water 
near Simni Island, off north-west Korea. A raid by South 
Korean paratroops, with the object of securing the machine, was 
driven off by air attacks, but on July 20th General Ridgway, the 
United Nations Supreme Commander, despatched a Naval force, 
including the 13,000-ton aircraft carrier Glory, which, with the 
help of divers, secured the prize. 

Efforts were made to capture a second Mig which fell inland, 
but the Naval landing party was beaten back by the enemy. 

More news of Soviet aircraft comes from a correspondent in 
Germany, who says that fuel for Russian jets stationed in that 
country is produced at Boehlen, near Leipzig, and at Zwickau. 
The tank wagons to be seen on all airfields in the zone bear the 
marking D.H.D. (Druck- -Hydrier-Diisenstoff), signifying ‘‘pres- 
surized hydrated jet fuel.” This, it is reported, is further desig- 
nated “‘Alc. Naphtene,” and has a boiling point of 180 deg. Fuel 
for reciprocating engines is produced in the same works under 
the designation H.L.K. (Hoch-Leistungs-Kraftstoff), signifying 
high-octane fuel. The octane value is reported to be 120. 

It is further reported that at Jiiterbog the runway has been 
lengthened to 2,000 metres, the work having been commenced 
on February rst and finished on April 20th. Some 260 workers 
were engaged in this enterprise. Commander of the airfield is 
Col. Limonow and reconstruction work was controlled by General 
Orlow. Other leading figures are named as Capt. Baranow and 
Eng. Capt. Iwshin. In April this year five Mig-15s, three lease- 
lend Mitchells, and 60-70 Tu-2s/were stationed at Jiiterbog. 
Since that date the Tu-2s have ft beter and the new twin-jet 
bombers are coming in. There are four underground tanks 
capable of holding 50,000 litres of fuel. 

Information has also been received_that, in addition to numerous 
jet bombers at Schoenwalde, over 170 Il-10 ground-attack aircraft 
are stationed at the nearby airfield of Staaken. A squadron of 
nine Li-2s (Dakotas) has been busy this month in bringing spares 
to this great base in the centre of the Eastern Zone. 

There is an unconfirmed report of a new type of Russian air- 
craft, probably a fighter, having an unswept mainplane and swept 
back tailplane, as on the new twin-jet bomber. The power plant 
is internal. 


The Corporations’ Annual Results 


Te annual reports and operating results of the two British 
Airways Corporations for the year ended March 31st, 19§1, 
were published last Wednesday, August 29th. 

They show that in a difficult year, and in spite of a background 
of rising prices throughout the world, both B.O.A.C. and B.E.A. 
have made substantial all-round progress which is reflected in a 
marked improvement in their financial results. As the advance 
copies of the reports became available only shortly before this 


issue went to press, we publish here a summary containing only 
salient features, and intend to include a fuller examination of the 
results in a forthcoming issue. 

British Overseas Airways Corporation: A reduction of £3} million 
was made in the annual operating deficit. In 1949/50 the loss was 
£7.79 million; it has now been whittled down to £4.56 million, 
an improvement of 41 per cent. Flight capacity offered was 
increased by 18 per cent to 161,700,000 capacity ton-miles, while 
operating revenue for the year rose by 24 per cent to £24.25 
million. Operating costs, which had been reduced from 56.6 pence 
per c.t.m. in 1947-48 to 43.§ pence per c.t.m. in 1949-50, were 
brought down still further to 39.5 pence in the year under review, 
a reduction of 30 per cent over the three-year period. 

In spite of the increase in output and the larger amount of 
traffic carried, it was still found possible to reduce B.O.A.C.’s 
personnel strength; at the end of the year only 16,000 persons 
were being employed, as compared with 17,340 twelve months 
earlier. The productivity of the staff, measured in c.t.m. per 
employee, rose to 9,770 compared with 6,963 in 1949-50, a gain 
of 40 per cent. These advances were assisted, states the rt, 
by the facts that during the year under review the Corporation’s 
administrative pattern had been re-organized and integrated into 
a more effective commercial entity; that by the.end of the year 
B.O.A.C. was, for the first time, fully equipped with modern 
four-engined pressurized aircraft; and that the Corporation was 
able progressively to concentrate its formerly dispersed main- 
tenance organization in the United Kingdom at two bases, Londcn 
Airport and Bristol (Filton). 

British European Airways Corporation: B.E.A.’s loss for the 
year was reduced to £979,000 as compared with £1.36 million 
in 1949-50, a reduction of 28 per cent. The loss for 1950-51 is 
actually little more than one third of that incurred in 1948-49, 
which was £2.76 million. The volume of traffic carried rose to 
31,680,000 load ton-miles (an increase of 23 per cent on the 
previous year’s figure), while the amount of revenue earned 
increased by over £2,000,000 to £9,000,000—an increase of 
31 per cent. The total of passengers carried—939,000—was 
188,000 more than that for the previous year. 

Although the amount of traffic handled increased by as much 
as 23 per cent, personnel strength rose by only 11 per cent to 
7,279. As an indication of increasing efficiency, it is worth noting 
that the productivity-per-employee figure rose by 21 per cent to 

7,769 c.t.m. per employee. This is all the more remarkable in 
view of the relatively short stages flown on most of the Corpora- 
tion’s routes, the delays in the delivery of new aircraft, and \the 
need to employ small and uneconomic machines on several routes. 
Unit operating costs were further reduced by 8 per cent from the 
1949-50 figure to 42.9d per c.t.m. 

It will be recalled, incidentally, that the past year was a notable 
one for B.E.A. in that they had the honour of introducing the 
world’s first regular passenger helicopter service and, in July and 
August, 1950, the first passenger services with turboprop-powered 
aircraft. 

Thus the combined losses of the two Corporations last year 
amounted to £5.54 million as compared with £9.16 million in the 
previous year—a reduction of 39 per cent. Their output increased 
by 22 per cent from 177,900,000 C.t.m. in 1949-50 to 216,500,000. 

Over the four years commencing 
1947-48—the first full year of opera- 
tions under the arrangements estab- 
lished by the Civil Aviation Act of 
1946—the loss per unit of output 
has been steadily reduced from 
23.8d per c.t.m. to 6.0d per c.t.m., a 
sure indication of the progress which 
Britain’s nationalized airlines are 
making towards their goal of a 
combined annual operating profit. 

The two reports are obtainable 
from His Majesty’s Stationery Office, 
at prices of 2s.6d (B.O.A.C.) and 
38.6d (B.E.A.) respectively. 


RECONNAISSANCE : The de Havilland 
Comet at the new Livingstone Airport, 
Rhodesia, during the return journey from 
its recent trial flight to Johannesburg. 
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SNARLER : When an Armstrong Siddeley 
Snarler rocket motor is installed in a 
suitably modified P.1040 it becomes the 
apparently fearsome P.1072 illustrated. 
Properly controlled, refuelling is harm- 
less enough, and the fuels at present 
employed—water/methanol and liquid 
oxygen—are innocuous. Liquid oxygen 
needs to be stored carefully to prevent 
vaporization, but is non-toxic, non- 
explosive and non-corrosive. Work 
started on the Snarler in 1947 and a 
considerable amount of test firing has 
been done. Recently a special-category 
flight clearance was obtained and the 
motor was flown in the tail of the 
Hawker P.1072. The aircraft is to 
appear at Farnborough. Designed full- 
thrust endurance between refuellings 
is 3 min., but this can be varied. 


Conferences Galore 


ELDOM, if ever, can there have been such a conjuncture of 
important aeronautical occasions as those which will occur 
during the coming few weeks. The S.B.A.C. Flying Display and 
Exhibition is, of course, the focal point and, in fact, the two major 
conferences have been deliberately arranged to take place at this 
time in order that foreign delegates may see the show—or, if they 
would be attending it in any case, in order to save them the 
second journey which a conference at any other time would entail. 
Opening in London on September roth, the Seventh I.A.T.A. 
General Meeting (some news about which appears on page 262 
of this issue) will bring delegates from air-transport organizations 
all over the world. It will be followed (September 25th-October 
sth) by the Commonwealth Air Transport Conference. On the 
scientific side, there is the Third Anglo-American Aeronautical 
Conference of the R.Ae.S. and I.Ae.S. (Brighton, September 
4th-11th), while the British Interplanetary Society is holding its 
Second International Congress on Astronautics (London, Sep- 
tember 3rd-8th). The beginning and end of this period of con- 
ferences, also, will be marked by the delivery before the R.Ae.S. 
of two “classic’’ aeronautical lectures—the 39th Wilber Wright 
Memorial Lecture and the Seventh British Commonwealth and 
Empire Lecture (September roth and October 4th respectively). 

Lists of the papers to be read at the Anglo-American and 
Astronautics meetings have already appeared in these pages. The 
following are brief notes on some of them. 

Of the American contributions, the majority are concerned 
with the aerodynamics of what may be called the Supersonic Era 
upon which we are now entering. Thus N. J. Hoff (Brooklyn 
Polytechnic Institute) is concerned with the structural problems 
that will face designers during the coming years; A. H. Flax and 
H. R. Lawrence (Cornell Aeronautical Laboratory) have made a 
study of the Aerodynamics of the law-aspect-ratio wings of 
supersonic aircraft, with particular reference to the problems 
which they bring .at subsonic speeds; I. E. Garrick (Langley 
Aeronautical Laboratory) gives some illuminating information on 
research into high-speed flutter, some of which work has been 
carried out with the aid of winged rockets ; a particularly exhaustive 
study of dynamic stability and control problems has been prepared 
by Willian Milliken, Jr. (Cornell); and research into airflow 





NEW ZEALAND’S NATIONAL AIRLINE 
(continued from page 241) 

first time. In addition to the Sunderland route the Auckland- 
Norfolk Island and Auckland-Rarotonga routes were inaugurated 
by DC-3s and have operated without a single cancellation. 

In the near future, probably a route will be opened between 
New Zealand and Tahiti by T.E.A.L. Solents, which may take 
over from the DC-3s and, thereby, release them to cope with the 
constantly increasing demand for air travel within New Zealand. 
In this connection, incidentally, a successful survey flight was 
made recently by a T.E.A.L. Catalina. 

The air freight service across the Cook Strait is also operated 
by N.Z.N.A.C., except for traffic emanating from the Railways 

artment, which is known as Rail-Air. This. service provides 

for the transport of railway freight between the North and South 
Islands, the respective airfields used, being Paraparaumu and 
Woodbourne. Straits Air Freight Express (S.A.F.E.) recently 
took over this traffic, using two Bristol Freighters chartered from 
Air Work, Ltd. (of which organization S.A.F.E. is actually a 
subsidiary). During the period of the recent industrial strike 
this company was also assisted by Curtiss Commandos of Civil 
Air Transport, an American operator based in Formosa. 


problems by methods designed to overcome the limitations of the 
wind tunnel (including, again, the use of rockets) is detailed by 
John Stach of the Langley Laboratory. Rocketry pure and simple 
is the subject of two other American papers, one on heat-transfer 
and the other on the design of jet nozzles. 

Of quite a different is Jerome Lederer’s (Guggenheim 
Aeration Safety Center, rnell) paper bearing the rather for- 
midable title Infusion of Safety into Aeronautical Curricula; the 
author feels that “designing for safety” is no~ teugk~ rcarl- so 
thoroughly as it might be in America’s aerunautical-engineerin, 
training éstablishments today. 

But of all the papers to be presented by the American delegates 
the one that seems likely to have the widest appeal is a most 
stimulating study by Ernest G. Stout, of Consolidated Vultee 
Aircraft. In it he observes that the flying-boat has, by tradition, 
largely come to be regarded (and designed) as a flying boat—i.e., 
a big, comfortable but comparatively slow transport. He then goes 
on to suggest—citing an absorbingly interesting series of experi- 
ments with radio-controlled models—how the requirements of 
marine operation could be reconciled in the design of an ultra- 
modern, swept-wing transonic aircraft. 

The distinguished authors of the British contributions will for- 
give us if, at this stage, we mention no names; suffice it is to say 
here that their papers cover a wider range of subjects than those 
of our American friends; that several of them deal with practice— 
€.g., jet-transport operation—rather than theory; and that, among 
them, the Commonwealth is represented by papers. 


Loss: of the H.P.88 


ITH deep regret, Flight records the death of Mr. D. J. P. 
Broomfield, D.F.M., in an accident at Stansted, Essex, on 

August 26th, and the loss, on the same occasion, of the Handley 
Page H.P.88 crescent-wing research aircraft. 

The H.P.88 had arrived at Stansted on August 23rd with a 
team of technical personnel. It had completed between 20 and 
© flights since first taking the air on June 21st, at Carnaby, 

incs, with Mr. G. R. I. Parker at the controls. Mr. Broomfield 
himself had made several flights. Reports indicate that on 
August 26th it had been airborne for between 10 and 15 minutes 
Before the accident and was flying along the main Stansted 
runway when it suddenly disintegrated. Eye-witnesses spoke of 
“three dips,”’ a “‘vertical climb,” a “change of engine note,” and 
an “explosion.”’ Burning wreckage descended on to the airfield. 
The Ministry of Supply state the cause of the crash is unknown. 

The H.P.88—designed by Handley Page, Ltd., in collaboration 
with Blackburn and General Aircraft, Ltd.—was powered by a 
Rolls-Royce Nene and the fuselage was basically that of a Super- 
marine 510. Ground views appeared in Flight of June 29th and 
July 6, and an unauthorized photograph, purporting to show the 
machine in flight a minute before the crash, and apparently 
reproduced upside-down, appeared in some editions of a London 
newspaper of August 27th. Large flaps were clearly visible aft 
of the wing trailing-edge, but the picture had apparently been 
retouched in such a way that the wing-tips appeared pointed, 
giving the impression that the wing was of delta form. Various 
printed reports have conveyed the same erroneous idea. The 
H.P.88 was due to appear at the S.B.A.C. Display next month. 

“‘Duggie”’ Broomfield, an ex-bomber pilot who won the D.F.M. 
during the war, had been a test pilot for Handley Page, Ltd., for 
three years. It was he who flew a Marathon to Africa last summer; 
he also piloted the Hermes V when, on June 5th, it crossed 
from London Airport to Paris (Orly) in 46 minutes. 

We are sure that all who knew Duggie Broomfield will join 
us in extending sympathy to his widow and two children. 
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HERE AND THERE 


Cody Field ? 


THAT ans airfield should be 
named aft F. Cody, who conducted 
pang of his ing experiments there, has 
is fying by Mr. G. A. Broomfield, 
railway clerk, who helped “The 
Colonel ” to build his first aeroplane. 


Ice-cap Rescue 


THE first helicopter landing on Green- 
land’s ice-cap was made recently, when a 
Sikorsky H-19 picked up the crew of a 
Grumman Albatross methios which had 
landed on a 5,000-ft plateau and been 
unable to take off again owing to unex- 
pected thawing of the surface. 


Bell XD-1 Destroyed 


WHILE airborne in a B-50, prior to a test 
flight, the Bell XD-1—latest development 
of the Bell X-1 rocket-propelled research 
aircraft—is reported to have exploded and 
burnt on August 23rd. Lt, Col. Frank K. 
Everett, the pilot, climbed to safety inside 
the B-so an instant before the machine 
was jettisoned. The B-50 suffered minor 
damage. 


Fresh Fields 


WELL-KNOWN as a professional para- 
chutist in this country before the war, 
Benno G. de Greeuw is shortly leaving to 
settle in the United States. He miade his 
181st and final jump at Luton im 1946; 
touching-down in a high wind, he sustained 
injuries which compelled him to forsake 
parachuting forthwith. During the-war he 
served with the R.C.A.F. 


A.O.A. Conference 


DURING the annual conference of the 
Aerodrome Owners’ Association, to be 
held at Bristol on September sth and 6th, 
two papers will be read—Construction and 
Maintenance of Runways, by J. R. Harris, 
B.Sc., A.M.I.Mun.E., and The Selection of 
Helicopter Sites, by J. L. Briscoe, D.F.C. 
As previously reported in these pages, the 
delegates will also visit the Bristol Aircraft 
and Westland factories and Bristol Muni- 
cipal Airport. 

Philatic Bequest 


ACKNOWLEDGED ‘to be the finest of 
its kind, the Fitzgerald Collection of 
airmail stamps has been presented to the 
British Museum by Mrs. Augustine Fitz- 
gerald. As well as stamps, it includes 
souvenirs of such early aeronautical events 
as the balloon flights during. the siege of 
Paris in 1870 and a number of documents, 
among which are Sir John Alcock’s original 
pilot’s licence. 


Brabazon Gets Around 


THE Bristol Brabazon went on a four-hour 
journey from Filton to Belfast and back 
last Saturday—the longest it has yet made 
—to fly over the R.A.F.A. display held at 
Sydenham eld. Walter Gibb and 
Ronnie Ellison were the pilots, and among 
those on board was a party of A.T.C. 
cadets—the first time that the Brabazon 
has ny oF agen ows other than Govern- 
ment offi technicians and Pressman. 
On Wednesday last the big aircraft was due 
to visit Prestwick for a series of demonstra- 
tion flights. The Ayrshire airport will thus 
- been = ~ —— tom which it 
operated, the ers being Filton, 
Farnborough and London Airport. 


STEPPING-STONE : General arrangement of 
the projected Boulton Paul P.119 jet-conversion 
trainer (see page 245). Naval version dotted. 


Congratulations ! 
A MARRIAGE took place quietly in 
London on August 22nd between Sir 
Geoffrey de Havilland and Mrs. Joan Mary 
Mordaunt. They met in Kenya and share 
the interest in big game geen. ae for 
which Sir Geoffrey is now well known. 
Lady de Havilland also has a keen interest 
in aviation. 
Death of J. P. Bickell 
MANY who worked with him in this 
country will be sorry to hear of the death, 
in New York on August 24th, of Mr. J. P. 
had had a 
notable career as a financier, he was invited 





FARNBOROUGH FACTS 


FOR the nrg of intending visitors 
to the S C. Flying Display and 
Exhibition on the “public days” 
(Saturday and Sunday, tem- 
ber 15th and 16th) the es: facts 
are: Admission: Pedeniens 385 
children (under 16) 2s; cyclists 4s. 
Vehicles: Motor cycles 2s (riders at 
pedestrian rates); combinations and 
three-wheelers (with occupants) 10s; 
cars (with occupants) 20s; coaches 
(with occupants) £5; double-decker 
buses (with ae £10. Reserved 
enclosure 10s person extra 
(children §s). pe a bookings are 
handled by Auto Parks, Ltd., 1, 
Maclise Road, a W.14. (Shep- 
— s Bush 5385. 

The S.B.A. qe us that there 
will be no restrictions on the normal 
use of cameras by the public. 











by Lord Beaverbrook to serve on his Air- 
craft Supply Board in 1940. After two 
years’ service on the board Mr. Bickell 
returned to Canada to take over control 
of Victory Aircraft, Ltd 


R.A.F.A. Commemoration 


ON Sunday week, September gth, the 
Royal Air Forces Association is to hold its 
annual Service of Remembrance at the 
R.A.F. Memorial on the Thames Embank- 
ment. On the afternoon and evening of the 
same day, a pageant with music, entitled 
Man Takes Wings, will be held at the 
Royal Albert Hall in celebration of the 
2Ist anniversary of the Association’s 
formation. 


Netherlands Strength 


THE Netherlands Ministry of Defence 
announces that all Dutch military airfields 
will be ready for ions early next year. 
Construction of Gloster Meteors is almost 
up to schedule, and the supply of Republic 
Thunderjets to the tactical air force is 
running smoothly. The programme in hand 
calls for the formation of 21 squadrons, 
about equally divided between Meteors 
and Thunderjets. 


U.S. Navy Carriers 


THE United States Navy Secretary stated 
in Washington last week that the Navy 
would ask for more very large aircraft 
carriers after completion of tests with 
models. He confessed to having made a 
mistake in previously announcing that 
more big carriers would not be required 
until completion of the $9,100-ton vessel, 
construction of which was recently started 
at Newport, Virginia. 


IN BRIEF 


T= current issue of Precision, house- 
journal of Automotive Products Co., 
Ltd., contains a drawing of the S.E, 2410 
Grognard; this new French jet fighter is 
equipped with Lockheed Servodyne con- 
trol-assisters. 

* * * 

In commemoration of the golden jubilee 
of the R.Ae.C., a special enlarged issue of 
The Royal Aero Club Gazette is to appear 
during October. 

*x * * 

A hot-water swimming bath installed at 
the R.A.F. Rehabilitation Centre near 
Leatherhead, Surrey, has a purification 
system designed and made by the Pulso- 
meter Engineering Co., Ltd., Reading, 
well known as makers. of aircraft fuel 
pumps. 

* * * 

Bakelite, Itd., announce that Sir compar 
Swinburne, F.R.S., who was chairman of 
the company from its inception until 1948, 
has resigned his directorship. The follow- 
ing eo been appointed to the board: 
Mr. P. Huffman, Mr. N. H. Docker, Mr. 
C. C. Last and Mr. G. W. Hodds. 

* * * 

The Scientific Film Association is to 
hold its fifth congress, at The Hague, from 
September 15th to 22nd. The research- 
film committee hopes to show many 
examples of special applications of cine- 
matography, and any workers willing to 
contribute material are asked to com- 
municate at once with the S.F.A. at 4, 
Great Russell Street, London, W.C.1. 
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Pioneered by GOODYEAR 


. - - STILL THE LEADING DISC TYPE BRAKE 





Of 
’ 


Tx Single Disc Brake was first 
introduced by Goodyear several years ago. 
Since then the knowledge gained from actual 
operating experience has been vigorously 

SIMPLE CONSTRUCTION - SIMPLE ACTION applied, and to-day the Goodyear Single Disc 
SIMPLE OPERATION - EASY MAINTENANCE Brakes have a reliability unique in their field. 
They give the pilot real confidence in landing, 
AUTOMATIC LINING ADJUSTMENT and sensitive control in every ground 

manceuvre. 
RAPID HEAT DESIPATION Here again, Goodyear Research and 
Enterprise are far in the lead. 


GOODFYEAR ii 


Cive for 


SINGLE DISC BRAKES 
UTMOST RELIABILITY 
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The P.119 is as shapely as an interceptor and 
particularly pleasing about its square-cut tail 
surfaces. Note the flush air intake. 


JET-CONVERSION TRAINER 


Projected Boulton Paul P.119: Side-by-side Seating and Derwent Power 


TIMELY announcement from the Boulton Paul 

company reveals the existence of a private-venture 

jet-trainer project known as the P.119, of which an 
elaborate mock-up has been constructed. Indications are 
that this would be a most versatile aircraft, capable even of 
fighter duties, though primarily intended for the training 
role. A single Derwent is specified, or a Nene could be 
installed as an alternative, bringing a marked increase in 
performance. With Derwent power, the endurance with 
normal tankage and with allowance for taxying, take off, 
climb and landing, would be 1 hr 45 min. at 30,000 ft. 
Normal operating speed would be in the region of 400 m.p.h. 

From the illustrations it will be noted that the P.119 has 
exceptionally clean lines in spite of the wide cockpit necessi- 
tated for side-by-side seating. The surfaces are square-cut 
and moderately swept. Manceuvrability is expected by the 
makers to be of a very high order—superior, in fact, to that 
of standard front-line fighters. . 

An excellent view is afforded to both pilots, and their 
cockpit is pressurized and heated and fitted with a jettison- 
able hood and ejector seats. Simultaneous or individual 
ejection would be possible. The crash-protection frame is 
located immediately behind the seats. Flying and engine 
controls are duplicated, and provision is made for amber 
or blue synthetic-instrument-flying screens. 

In addition to the relatively simple job of flying conversion 
to jet-fighter standard, which includes advanced instruction 
in day and night flying, provision is made for several kinds 
of applied training. Under this heading is included instruc- 
tion in gunnery, navigation, bombing and rocket attacks. 
With the possibility of secondary fighter and policing 
duties in mind, provision is made for two 20 mm. guns and 
carriers for external bombs and rocket projectiles. 

A naval version of the P.119 is also foreseen, and in place 
of the one-piece wings of the landplane version—simply 
attached to the fuselage centre section by four pin joints— 


Data for Boulton Paul P.119 Trainer 


38ft Yin 
42ft Sin 
12ft 3in 
298.5 sq ft 
9,650 Ib 
Nene 
555 m.p.h. at 10,000ft 
$25 m.p.h. at 15,000ft 
ph 4.5 min 
8 min 
50,000ft 


Span ... 
Length 
Height 
Wingyarea 
All-up weight $ ‘ 
Derwent 
475 m.p.h. at 22,500fe 
430 m.p.h. at 25,000fc 
7.5 min 
14 min 
41 ,000ft 
c. A. drawings appear elsewhere in this issue. 


Max. speed ... 
Max. cont. speed 
Climb to 20,000ft 
Climb to 30,000fr 
Service ceiling 


wings folding at approximately half-span with either manual 
or power operation, would be provided. 

Pneumatics have been selected to operate the main 
services—for the nosewheel undercarriage (incorporating 
lever suspension and shock-absorbing capacity adequate to 
deal with a vertical velocity of 14ft/sec) and for flaps, dive- 
brakes and wheel brakes. 

The Boulton Paul company have demonstrated their skill 
in producing simple and economical structures which are 
easy to service, maintain and repair, and these qualities, 
which are essential to a successful trainer, are to be found 
in the P.119. Light alloy stressed-skin construction is 
employed, and the underside fuselage panels, which may 
suffer damage in emergency landings, are especially designed 
for ease of replacement. 

A Rolls-Royce Derwent is installed in the mock-up here 
illustrated, but the design of the rear fuselage is such that 
a Nene could be substituted with the minimum of trouble. 
The fuel tanks are located centrally in the fuselage between 
the air intake ducts; this has the advantage that the change 
of c.g. with tanks full and tanks empty is reduced to a 
minimum. Flush side intakes and twin ducts feed the 
plenum chamber, while the position of the turbine is such 
that only a very short jet pipe is required. 

It will be noted that the mounting for the turbojet is 
carried on the forward portion of the aircraft, immediately 
aft of the rear wing spar attachments. The entire tail 
portion including the wing root fillets can be withdrawn on a 
cradle leaving the turbojet completely accessible for inspec- 
tion, overhaul or change. It has been estimated that a 
power unit could be replaced within an hour. It is suggested 
that the choice and use of alternative power units has the 
advantage of widening the scope of the training for pupils and 
from the point of view of the ground crews. 


Accessibility and ease of main- 
tenance are regarded as essential 
features of a trainer. The Derwent 
in the P.119 is drawn from its tail 
sheath for attention or replacement. 


A spacious cockpit affords both 

pilots a good forward and downward 

view. The landing-gear is squat and 
widely spaced. 








THE ICING PROBLEM 


—from the Airframe Designer’s Angle: How Ice Forms: Means of Prevention and Dispersal 


By S. S. SCHAETZEL, D.LC,, B.Sc., D.L.C., Grad, R.Ae.S, 


BEFORE going last year to Australia, where he is in the Project 
Design Group of the Government Aircraft Factories, Melbourne, 
the design staff of the British Aeroplane Co 
he was engaged on the arrangement of the de-icing systems 
the Brabazon and the Bristol 175. Among interesting facts which 
he mentions here is one of = ly topical importance that will 
not, perhaps, have been generally recognized by the non-techni- 
cal—namely, that no anti-icing measures are ni on air- 
craft designed to fly at over 500 m.p.h., since kinetic heating of the 
aircraft s can relied upon to do the job automatically. 
CING occurs on the forward-facing surface of any object 
moving through an atmosphere in which there is a cer- 
tain concentration of supercooled water droplets and 
where the wet surface temperature is below o deg. C, It fol- 
lows, therefore, that ice will form on the leading edge of the 
aerofoil surfaces of an aircraft, on the nose of the fuselage, at 
the lips of the intakes, on whip aerials, in fact on all “‘profiles,” 
as soon as the relevant ambient conditions occur. 

It has been estimated by the Canadian airline companies that 
their aircraft spend about 5 per cent of their total flying time in 
icing conditions, Some form of anti-icing protection must therefore 
be provided in order both to safeguard the airworthiness of the air- 
craftand toallow operation to continue during that quite appreciable 
amount of time. In the case of aircraft operating in other climates, 
e.g., in Australia, the percentage of flying time spent in icing con- 
ditions is smaller, but, on the other hand, very severe icing is often 
encountered in tropical cloud formations. ~ 

It is advisable to differentiate at this stage between the terms 
anti-icing and de-icing. Anti-icing aims at preventing ice forming 
at all whereas de-icing attempts to remove (usually periodically) the 
ice already formed. A de-icing system is usually lighter than a 
comparable anti-icing installation. 

In this article it is proposed to deal only with airframe icing, and 
not with that of engines and airscrews. Nor will windscreen icing 
be discussed; though it concerns the airframe design, it is a some- 
what detached and specialized aspect of the main problem. 

Precautions against icing have to be envisaged at an early stage 
in the aircraft design, since no system incorporated as an after- 
thought is likely to prove wholly satisfactory. 

Meteorological Factors.—Variables determining the rate of ice 
accretion on any forward-facing surface are as follow :— 


(a) ambient temperature. 

(b) liquid water content per unit volume of cloud (m) (measured 
in g/m°). 

(c) diameter of water droplets present. (d) 

(d) true air speed of section subject to icing. (V) 

(e) nose radius of the section. (D) 

(f) thickness/chord ratio of the body concerned, 

(g) altitude effect (i.e., the variation of p) is also important. In a 
design, however, one critical altitude is considered— 
usually the upper limit for continuous maximum icing, 
i.e., 20,000ft. 

Because of the great number of variables and the difficulty of 
standard measurements there is still lack of reliable and generalized 
flight data, although a great number of flight measurements have 
been made, mostly in the United States. Ref. 1 provides what is 
considered to the be most reliable data on the subject. Although 
the icing conditions have been classified under several headings 
(such as instantaneous max., continuous max., etc.) and each of 
them subdivided according to the ambient temperature, yet it is 
impossible to obtain from these data any “Standard Icing Condi- 
tions’’ comparable with the Standard Atmospheres. It is also 
probable that the cloud formations, in which the measurements 
were made, were typical of the American Continent and that in 
other parts of the world different icing conditions might be en- 
countered. It is well known, for instance, that icing encountered 
in the tops of cumulus clouds of tropical thunderstorms surpasses 
in severity anything met in temperate climates. 

Some authorities are of the opinion that there is no limit to the 
severity of instantaneous icing. This, however (as will be seen 
later), is of less importance to the airframe designer than it is to 
the engine designer. In general, continuous icing does not occur 


above 20,000ft, but instantaneous icing has been known to occur 
very much higher. 

In spite of all this, it is the opinion of the author that, when 
sufficient data are available (data based on the frequency of 
occurrence) some sort of “Standard Icing Conditions” should be 
evolved. After all, the Standard Atmospheres represent nothing 
else but the mean conditions occurring throughout the year and not 
the worst high or low temperature and pressure cases in any 
climate, The danger of the severity of icing exceeding the maximum 
is, if anything, less than, for instance, the danger of insufficient 
power for take-off at a tropical airfield, when the temperature 
exceeds by several degrees the tropical maximum conditions 
defined in the Standard Atmospheres. Yet this does not seem to 
worry the designers, who for many years now have designed their 
aircraft against what are, after all, arbitrary conditions. 

The Mechanism of Icing. —When an object is moving at a sub- 
sonic speed air is deflected a certain distance in front of its leading 
edge. epending on the size and the thickness/chord ratio of the 
object this disturbance is felt a longer or shorter distance ahead. 
By reason of their inertia however, the water lets suspended in 
air are not deflected with the streamlines but, ding on their 
size, the free stream velocity and the relative abruptness of change 
of direction of the streamlines, assume a less curved path. In con- 
sequence, a certain proportion of the droplets strikes the forward- 
facing surface of the moving object (Fig. 1). 

The proportion of water striking the surface divided by the 
total quantity of water present in the path of the frontal area of the 
moving object is called the efficiency of catch (7). It is clear that 
the efficiency of catch will be less for large, thick sections, since the 
disturbance is felt farther ahead than in the case of small, thin 
objects and, consequently, more droplets can be deflected and thus 
avoid striking the body. 

Several forms of icing are possible, depending on the ambient 
temperature and on the liquid water content of the cloud. The 
most common forms are glaze ice and rime ice. Rime ice forms 
when the ambient temperature is low and the l.w.c. is low as well. 
It usually follows the shape of the section, is porous, has a matt 
surface and presents little danger to airworthiness. There is usually 
no run-back, i.e., all water striking the body freezes immediately 
after impact. 

Glaze ice occurs when the ambient tem ture is high (i.e., 
just below o deg C) and the I.w.c. is high. It ins to form at a 
very high rate, in the characteristic “cauliflower” shape and with 
a very rugged outline. Owing to the release of the latent heat of 
fusion at this relatively high temperature all the water does not 
freeze immediately, and there is a considerable amount of run- 





Fig. |. Deflection of water droplets in airstream past a profile. 
Depending on certain factors, a larger or smaller proportion of the 
droplets is caught. 
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THE ICINC PROBLEM... 


back. Secondary icing centres appear on all excrescences, such as 
rivet heads, skin joints and access panels. ‘his form of icing is 
extremely dangerous. The shape of the aerofoil section is com- 
pletely spoiled; and the smaller the section the higher the relative 
rate of icing and the subsequent alteration of shape. 

Sometimes freak forms of icing occur. In one of the T.C.A. 
reports there is mention of a very severe case, where ice started to 
form on the lower surface of the wings. Spikes of ice, over 2in in 
length, were formed on the rivets and were so hard that it was 
impossibie to snap them with the fingers alone. The loss of lift 
was very noticeable and a rapid loss ot height occurred, even with 
full power on. 

easuring Severity of Icing. Methods of Calculating Catch on 
Aerofoils.— There are several methods of measuring the severity 
of icing as represented by tne three “‘atmospheric’”’ variables, i.e., 
temperature, liquid water content and droplet size (d). 

‘Lo measure the temperature some form of sheltered thermo- 

meter is used, giving a reading for the ambient temperature. The 
methods used to determine the two remaining variables can be 
divided, broadly, into mechanical and optical methods. 
‘The mechanical ways of determining the l.w.c. and d are two- 
fold: the multiple-cylinder method and the rotating disc method. 
The former is not a direct-reading method, but a comparison of 
the rate of catch on cylinders of ditferent radii makes it possible to 
evaluate the l.w.c. and the drop diameter. The rotating-disc 
method depends on the use of a thin rotating disc, edge-on to the 
airstream. The thinness of the disc renders the efficiency of catch 
virtually 100 per cent, and automatic devices are usually used to 
transmit the thickness of accumulated ice to a dial graduated 
directly in arbitrary units. The reading, after correction for the 
T.A.S., represents the liquid water content only, since the effect 
of the drop size shows itself only in the efficiency of catch. 

Optical methods may consist of direct photographs of suitably 
magnitied droplets, eitner caught on some special surface or else 
photographed in motion by compensating their movement by a 
moving arrangement. By utilizing the absorption of light passing 
through a certain distance in cloud it is possible to determine the 
Lw.c. with the aid of a direct-reading photo-cell. 

Thanks to the pioneer work of M. Glauert (Ref. 6), J. K. Hardy 
(Ref, 2) and many others, it is possible, knowing the variables men- 
tioned under “Meteorological Factors’, to determine with a 
reasonable degree of accuracy the rate of catch and the heat re- 
quired to prevent icing. Once the rate of catch is known, it is 
possible to calculate (in the case of thermal anti-icing), the heat 
required for complete ice prevention. 


Determining the Worst Case 


It has to be stressed here that the main uncertainty is the icing 
case against which to design. 

Using the method suggested by the author in Ref. 8, the com- 
putations are shortened and, in case of thermal anti-icing, it is 
possible to determine relatively quickly, the worst icing condition 
for a given aircraft. Even then, it will be necessary to decide which 
will be the worst design-case for a given aircraft. For instance, will 
the climbing case be worst than the descent on reduced power (in 
the case of exhaust-heat exchangers)? Or will the aircraft have to 
cruise in icing conditions for any length of time? Very often the 


one-engine-off cruise is the worst case, owing to the reduced heat» 


or power output and reduced height. 

It is to be noted that no protection is required in case of aircraft 
flying at speeds above 500 m.p.h. T.A.S., since the kinetic heating 
is then sufficient to prevent accretion in most icing conditions. 

It has to be stressed that, if a continuously acting thermal system 
is used, it is essential to evaporate all the water caught, since any 
run-back water will eventually encounter an unheated portion of 
the aerofoil and solidify there. Ice thus formed will then persist, 
during the remainder of the flight, increasing, often quite appreci- 
ably, the drag of the aircraft. This fact is especially important in 
the case of turboprop or pure-jet aircraft, where the relation 
between drag and range is extremely critical and where any increase 
of drag means a drastic cut in range. 

Methods of Protection—The methods of protection can be 
divided into three classes: (a) mechanical; (6) chemical; and (c) 


The mechanical methods of protection are mainly based on the 
use of inflatable rubber bags located along the leading edge of the 
aerofoil. The best known is the Goodrich system, widely used on 
the Constellations and the Douglas series of post-war airliners. 
This is essentially a de-icing system and ice is removed periodically 
by inflating the bags. The central bag is inflated first, which breaks 
the ice roughly along the leading edge; the remaining two are then 
operated and the accumulated ice breaks away and is removed by 
the airstream. The system has its drawbacks, mainly arising from 
the resulting drag-rise, limited chordwise extent, inability to 
with all types of icing, and vulnerability. It is, however, 
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a working system and has rendered good service in the past. 

The chemical method depends on the use of various substances, 
in liquid or paste forms, which lower the melting point of ice and 
thus decrease the adhesion between the surface of the aerofoil and 
the layer of ice. It can be used as a de-icing or anti-icing form of 
protection. The liquid usually has a proportion of alcohol or 
glycol and is exuded through a porous leading edge or is guided (in 
the case of airscrews) along spanwise rubber grooves. ¢ main 
ditficulty consists in ensuring a uniform distribution of the fluid 
and in preserving the porosity of the leading-edge material in spite 
of the dust and animal particles encountered in low-altitude 
flight. Also, the liquid carried to ensure protection during pro- 
longed periods of icing represents a dead load which, to counter an 
expected one to two hours of icing, can run into 300 to 500 Ib ona 
large airliner. Though systems of this kind now seem to be less 
favoured by designers, one fluid method—using the new Porosint 
porous leading-edge material—has attracted attention; a series of 
tests were made on a Viking aircraft and good results claimed. 

The thermal systems can be applied as anti-icing or de-icing 
arrangements. Since icing is essentially a thermal phenomenon, 
thermal methods seem to be the logical way of preventing it. They 
can be broadly divided into systems using electricity as a source of 
heat and those using warmed gas, such as hot air, air mixed with 
exhaust gases, or exhaust gases alone. 


Electrical Heating Systems 


Heatjng of the aerofoil surfaces by electric current was first 
developed in Germany during the last war. This method and the 
new materials developed recently were subjected to an extensive 
series of tests in England last year, with very satisfactory results. 
The Canadian Air Research Council has also embarked on an 
extensive test programme with their specially equipped DC-4M, 
the Rockcliffe Ice Wagon, which toured Britain in September, 1950. 

It is considered that the electrical methods now being developed 
will provide the lightest and most eflective way of protecting air- 
craft against the hazards of icing. 

The electrical system is essentially a de-icing form of protection. 
Aerofoil surtaces are divided into a certain number of sections to 
which current is applied periodically. Continuous heating is not 
practicable, since a prohibitive current supply would be required. 
Periodic heating, and the fact that ice is allowed to form in local- 
zed areas, has other advantages, which will be discussed later. 

The heating elements, embedded in thin rubber pads, are 
applied externally and form a certain number of independent cir- 
cuits covering the leading edge of the aerofoil surfaces. At the 
stagnation line and at the junctions of the various sections thin 
strips are provided which are heated continuously and at a slightly 
higher rate than the remainder of the system. For the equipment 
to function properly there must be a certain amount of ice accumu- 
lated. The current is then switched on, ice begins to melt from the 
inside, the cohesion between accretion and aerofoil is destroyed and 
the ice is removed by the airstream. 

There are two regions, the primary shedding zone and the 
secondary shedding zone. The role of the secondary zone, which 
is cycled at a much slower rate than the primary one, is to remove 
any ice which might in some icing conditions accumulate past the 
normal area of catch covered by the primary zone. Its duty is also 
to get rid of any (usually negligible) run-back which may occur 
from the primary zone. 

The usual dimensions and rates of power supply are as follow:— 

(1) Stagnation Line Parting Strip: Width, rin; Continuous 
Heating, 12 watts/sq in. 

(2) Primary Shedding Zone: Width, 6in on both sides of (1); 
heating, 8 to 8.5 watts/sq in; usual cycling, 1:8 (severe 
icing, 20 sec on, 140 sec off). 

(3) Secondary Shedding Zone: Width, 6 to 8in on both sides of 
(2); heating, 5.5 to 6.5 watts/sq in; cycling, once every 
10 cycles of the primary zone. 


Rate of Cycling 


The cycling can be varied to suit the icing conditions, and very 
often it is sufficient to cycle at a rate 1:16. There is a critical 
relation between the heating and the width of the parting strips. 
It has been established that the thinner the leading-edge parting 
strip the shorter the shedding time. The best results have been 
obtained with an inch-wide strip in the cruising stagnation-point 
position. 

The main problem with electrical de-icing is the choice of 
suitable heating pads and the provision of satisfactory bonding 
between the aerofoil and the pad surface. It has been found that 
pads with rubber forming the external surface stand up to abrasion 
much better than more resilient plastics (this is specially important 
in the case of airscrews). 

The application of heating pads inside the wing, although giving 
a cleaner external surface, is less efficient, owing to the fact that the 
thermal capacity of the skin destroys some of the advantages of 
periodic heating. 

The merits and disadvantages of the electrical methods will be 
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discussed later, together with the remaining thermal systems. 

We may next consider thermal methods using hot gas. With the 
advent of the gas turbine as a prime mover in passenger aircraft 
there is a readily available source of heat, either in a direct supply 
of hot gas or from a surface heat exchanger. For empennage 
protection combustion heaters are usually employed, since it is 
inadvisable to have long ducts passing along the fuse! 

The usual arrangement with the wing system is to lead hot gas 
in a spanwise duct along the wing and then discharge it into some 
form of small chordwise ducts, formed by double skin or corruga- 
tions. (Fig. 2). 

The use of undiluted exhaust gases originating from kerosene 
combustion does not create corrosion problems. A series of tests 
has been made to that effect by the Tiltman-Langley Laboratories, 
with positive results. The internal soot deposit does decrease the 
gas-to-skin heat transfer after a certain time, but at least 100 hours’ 
exposure is necessary before any difference can be detected. 

The systems using hot gas or air can offer an excellent degree o 
protection, but require very careful design-study. They also have 
several drawbacks, the principle one of Which is the fact that they 
can be designed economically, as continuously operating anti- 
icing protection, only for continuous maximum icing. In any 
instantancous maximum icing condition there will be a certain 
amount of run-back. The second difficulty is that, although the 
heat required for distribution can be quite accurately determined, 
the actual heat supplied is dependent on the gas-flow distribution 
achieved, which in turn depends on pressure drops i in the various 
components of the system. Pressure-drop is very difficult to 
determine accurately otherwise than by experiment and is even 
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Fig. 2. Typical arrangement of a hot gas anti-icing system for a wing. 





difficult to reproduce accurately on various aircraft of the same 
series. 

The leading edge double skinning or corrugations can easily be 
designed as stress-carrying components of the wing, and a properly 
designed structure need not be heavier than an orthodox unheated 
wing. The surface of such a wing can be kept very smooth indeed, 
a fact of great importance in these days of high cruising speeds. 
Use of the Redux bonding process must be mentioned in this 
connection as providing a very satisfactory solution of the problem. 
Its use, however, requires a careful temperature-control of the hot 
gases, since any overheating of the structure above 90 deg C may 
greatly reduce the strength of the bonding. 

Relative Merits of the Two Types of Thermal System:— 

Chief advantages of the electrical system are as follow:— 

(a) Ability to deal with any icing condition, no matter how severe, 
It is immaterial to the system how much ice is accumulated on the 
heating pads; the same small quantity of ice has only to be melted, 
from underneath, to ensure the breakaway of the deposit, 

(6) No run-back i is formed, even in the most severe icing. 

(c) In aircraft relying on electricity for most of the auxiliarv 
services there is no need for separate generators, since all the 
power required can be supplied by the existing generators, because 
icing occurs in flight, i.e., during the time when the main auxiliarv 
services are not required. 

(d) Possibility of ensuring accurately the required rate of heat- 


(e) Lightness of complete installation. 

Ease of ground checking and fault finding. 
¢ disadvantages are:— 

(a) Increased drag due to the external heating pads. 

(6) Further slight increase in drag in icing conditions, since a 
certain amount of ice will always be present for most of the icing 
time, due to the periodicity of removal. 

(c) In aircraft which are not “all electric,” it may be necessary 
to install special de-icing alternators. 

The main advantages of the hot-gas systems are:— 

(a) Very clean aerofoil surfaces are possible and, if the double 
skin is designed to carry stresses, little or no increase in total weight 
of wings is possible. 

(6) All the water caught can be evaporated in continuous icing, 
which means that no increase in drag will occur in icing conditions. 

(c) The heat carried by the air in the boundary layer prevents 
some freak forms of icing farther along the chord, past the usual 
protected zone. 

(d) The spent gases can be used to ensure complete freedom 
from icing in control and flap gaps. 

The most serious disadvantages are:— 

(a) The system can economically be designed for continuous 
maximum icing. In instantaneous maximum conditions, which 
usually last a few seconds only, some run-back must invariably 
occur. If by any misfortune it occurs at the beginning of the cruise, 
the ice formed behind the protected zone will persist until the 
final descent, thus increasing the drag and cutting the range. 

(6) Necessity of evaluating very carefully the pressure drops in 
the system, many of which will have to be determined empirically. 
Any manufacturing inaccuracies will alter the designed mass flow. 

(c) Necessity of providing separate heaters for empennage pro- 
tection. 

(d) In comparison with the electrical system, the weight penalty 
is slightly higher. 

(e) Relatively long calculations are required to establish the 
correct heat requirements, pressure drops and mass flow distribu- 
tion (about 1,000 man-hours are required on a large size airliner) 
as compared with those for the standard power requirements for 
the electrical system. 

It might be useful to mention that it is sometimes advantageous 
to adopt a mixed system, where the wings are heated by hot gas 
and the empennage by electricity. 


Conclusions 


The following conclusions summarize the main points of the 
foregoing review: — 

(i) The methods of computation available are more accurate than 
the meteorological data against which the system has to be designed. 

(ii) The effect of ice is more pronounced on smaller aircraft. 

(iii) No protection is required for airframes of aircraft cruising 
above 500 m.p.h. T.A.S. The pessimum speed (at which the heat 
requirements are largest), occurs at about 370 m.p.h. T.A.S. 

(iv) Thermal systems of wr seem to provide the most 
satisfactory way of eliminating the danger of icing. 

(v) Hot-gas thermal anti-icing systems can Tg designed with a 
high degree of efficiency; they require, however, a precise know- 
ledge of the prevailing continuous icing conditions on the intended 
routes of the aircraft. 

(vi) For turboprop or turbojet long- e aircraft freedom from 
run-back is essential and the method of protection adopted (if 
continuous) should ensure complete evaporation of water caught. 

(vii) With recently developed materials used on aircraft already 
having powerful generators for auxiliary services, the electrical 
de-icing is the lightest and the most efficient form of icing protec- 
tion. 
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DART 
ENDURANCE 
TEST 


500 Hours of Simulated Operational Conditions 
Completed Without Trouble 


. 


HE news that the Rolls-Royce Dart turboprop has 

successfully completed a 500-hour endurance test some 

twelve months before the Viscount is expected to go 
into regular service is most satisfying. British European 
Airways, who gained considerable experience with the proto- 
type Viscount on the London-Paris and Edinburgh routes 
during the summer of 1950, now also have in regular freight 
service one Dart-powered Dakota, while another is due for 
delivery. This Dakota, which started its regular freight 
service to Hanover on August 15th, 1951, will provide a 
wealth of information on handling and maintenance of the 
Dart turboprops. Eventually these aircraft are expected to 
be transferred to the longer route to Milan. 

The reason for the Dart-Dakota combination is to accumu- 
late the maximum amount of information on the Dart prior 
to introducing the Viscount into regular service, and it must 
be emphasised that B.E.A. do not propose to modify 
existing Dakotas to include the Rolls-Royce Dart turbo- 
prop. The 500-hour endurance test at Derby, together with 
the 5,000 total flying hours which have been accumulated, 
give good grounds for believing that when the Viscount is 
introduced into scheduled service the power units will be 
virtually trouble-free. The policy of developing and testing 
power plants to this degree whenever possible is one of the 
factors which has given Rolls-Royce the reputation they 
hold throughout the world today. 

The application of Rolls-Royce engines has not, of course, 
been restricted to military spheres alone. In fact, up to 
June 31st, 1951, the two-stage Merlin had accumulated 
1,169,000 engine hours and the single-stage unit no fewer 
than 2,615,000 hours in civil operation. In their participa- 
tion in civil aviation, Rolls-Royce also offer to civilian opera- 
ors a standard charge for major overhauls, based on the 
engine hours flown. Operators have found this service very 
useful and in the majority of cases competitive economically 
with their own maintenance facilities. A Rolls-Royce over- 


A photograph taken when the Rolls-Royce endurance test was in 
progress and during one of the rain-injection periods. 


haul agreement is expected to be extended to the Dart 
following operational experience with the Viscounts. 

Although it has shown irrefutably that the turboprop is 
capable of a 500-hour operating life without major overhaul, 
this was not the primary object of the run. With the assistance 
of B.E.A. a test schedule was compiled to simulate as far as 
possible conditions which are expected to be encountered 
by the Viscount during its European service. The routes 
covered during the test included the normal scheduled 
service from London to the major European cities. For 
example, one portion of the test simulated engine require- 
ments during the Rome to London stage as follows :— 

Taxi out ™ << 
Take-off ... ode . o re 1 
7, PARE ie ene ee Ste ae 2 
eared sow ose Pat 
Approach and landing a se oh 5 

iin oe . 6 

The engine speeds used during the endurance run were 
those recommended by Rolls-Royce for airline operation. 
The cruise and climb powers quoted for the test are in actual 
fact appreciably higher than those recommended, because 
whereas the endurance test was conducted at sea-level 
conditions, B.E.A. will use the same revolutions which at 
altitude will give a lower power. The test, therefore, may be 
regarded as being more arduous than normal flight condi- 
tions. 

During routine operations it is expected that the Viscount 
will encounter dust or sand, and therefore to simulate these 
conditions the engine was subjected to artificial sand storms. 
Sand was fed into the airstream immediately in front of the 
engine intake by means of a hopper and calibrated orifice. 


(Left) Erosion of the leading edges of the second stage diffuser vanes 
resulting from the injection of sand. (Below) Circumferential cracking 
at the weld of the front section. 
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DART ENDURANCE TEST... 


A total of two hundredweight of sand passed through the 
engine. The rate of consumption was 0.03 grams/cu ft, 
which gave the following :— 

{/min 
0.26 


rpm. 

Taxi in and out 6,000 
Orbit... 10,750 0.68 
Take-off ... ‘ tind ‘ 14,500 1.06 

Water was sprayed into the airscrew slipstream and 
directed at the engine intake at a rate of 150 gall/hr during 
take-off and 50 gall/hr while taxi-ing, comparable to condi- 
tions during a rain storm. The oil temperature was maintained 
at the maximum permissible (90 deg C) during climb periods 
for flights at which high oil temperatures are likely to be 
experienced. In addition, during one representative flight 
in every 100 hours, the engine was operated with the period 
of take-off power increased from one to five minutes and 
with climb and cruise carried out at the maximum con- 
tinuous conditions. These emergency conditions served to 
simulate operation with one engine feathered. 

With the exception of the flight-type exhaust unit, which 
was undergoing development, no parts of the engine were 
replaced during the 00-hour run. Throughout the test, only 
scheduled maintenance and inspection were carried out and 
those occupied a total of 46.6 man hours or 0.092 man hours 
per engine hour. 

When the engine was subsequently stripped for inspection, 
the most outstanding feature revealed was the condition of 
the combustion equipment. The flame tubes, which had 
previously run 240 hours, had completed a total of 740 hours 
and were still recoverable. This figure of 740 hours life for 
flame tubes must be the highest achieved by any engine 
manufacturer. The illustration shows the condition of the 
worst flame tube, and even this one will eventually be 
salvaged and put into further service.” 

It is agreed that the problem with flame tubes is to 
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Cracking of the flame tubes arcund the tertiary air holes. 


prevent buckling due to the temperature gradient from the 
head to the skirt, and although cracking and slight buckling 
has taken place it may be safely said that flame tubes need 
no longer be regarded as expendable units. The nozzle guide 
vanes (98 H.P. and 76 L.P.), which are made from H.R. 
Crown Max, were still fit for further running after 500 hours 
and only nine H.P. vanes showed signs of minor cracks. 
This is surprising when it is considered that the operating 
temperature of the nozzle guide vanes is one of the limiting 
conditions so far as power and specific consumption are 
concerned. Except for the leading edges of the second stage 
diffuser vanes, no damage was sustained as a result of the 
injection of the two cwt of sand. 

To summarize, it may be said that the 500-hour endurance 
test was completed most successfully and B.E.A. will have 
not only the first turboprop to become available, but the 
finest that could have been chosen for the work. 


INDIA’S NEW TRAINER 


A Successful First Flight made earlier 


Figst aircraft to be designed and built in India, the Hindustan 
HT-2 trainer, to which brief references have previously been 
made in Flight, is the subject of a description sent to us by an 
Indian correspondent. The prototype made a successful first 
flight on August 13th, and a production order for 300 has already 
been placed. 

As would be expected for a machine which is to fly in tropical 
regions, all-metal construction is employed, and in the design the 
requirements of the Indian flying clubs as well as the Air Force 
have been considered. Thus the cost of maintenance is expected 
to be low, and, for example, sheet stock, simple sections and a 
conventional two-spar wing construction have been used in pre- 
ference to extruded sections and elaborate wing form. The wings 
have a straightforward four-point attachment to the fuselage 
frames, and are described as easily removable for repair. 

The wide temperature variations to be found in India have in 
the past led to rigging and control problems, and therefore push- 
pull rods are used in preference to cables for all controls, and 
special attention has been given to the bearings so that the light- 
ness and “‘feel”’ of the controls shall not be impaired. The engine 
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mounting is also described as conventional, although particular 
attention has been paid to accessibility, and plenty of space has 
been left between the rear of the unit and the fireproof bulkhead 
so that work can be carried out on accessories, controls and so on. 

The undercarriage has been designed and manufactured in the 
Hindustan factory and it has now been decided that on production 
models hydraulic oleo struts will replace the rubber in compres- 
sion to be found on the prototype. 

All controls are duplicated in the two cockpits, and the front 
and rear instrument panels are identical. The flaps are operated 
mechanically from either cockpit and can be locked in any one of 
three positions. The cockpit enclosure, comprises two separate 
hinged sections, and a substantial crash pylon is provided for pro- 
tection in the event of a nose-over. 

The HT-2 is fully aerobatic, and is stressed for inverted flight, 
and the aerodynamic characteristics are described as conforming 
to standard requirements for a machine of the type. The speed 
range may be considered average, the extremes being stall with 
flaps at 47 m.p.h., and maximum sea-level speed, 150 m.p.h. 
Normal cruising speed at low level is 135 m.p.h., and the rate of 
climb is 840 ft/min. Absolute range is 500 miles. 

Although the prototype is flying with a Gipsy Major 10 engine 
the decision has been taken to power production trainers with 
158 h.p. Cirrus Major 3s. 

Our correspondent remarks that India has still to provide for 
the design and manufacture of engines, instruments and radio 
equipment before she becomes self-supporting in aviation. It 
seems that the procedure will at first probably be in the direction 
of manufacturing under licence the best existing designs from other 
countries, and this should eventually lead to the design in India of 
all equipment to meet military and civil requirements. 


Dimensions are as follows : 
Span... «. 35ft Zin 
Length ... . 25fc Sin 
Height pat a 9ft 6hin 
Gross wing are: « 173°4q ft 


29°3 sq fe 
6ft Thin 
3ft Bin 
8fe 


Flap area 
Root chord 
Tip chord 
Wheelbase 


Conventional design-technique is apparent in the appearance of the 
Hindustan HT-2 primary trainer. ° 
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$.B.A.C. SHOW. FARNBOROUGH 11th— 16th SEPTEMBER 


The industry’s ‘shop-window’ provides many glimpses of the future and this year, more than any other, the chance of 
‘seeing round the corner’ will be provided by The AVRO 707 A & B. Watch the flight demonstration, note the 
manoeuvrability, estimate the speed range and study the simplicity of line. And, as you watch the little AVRO 707 


climbing away to, perhaps, five or six thousand feet, remember that only a delta will go on to upwards of 40,000 
feet and yet still retain near sonic speed, a high degree of manoeuvrability and an unsurpassed economy of operation. 


A. V. ROE &2 CO., LTD., MANCHESTER (Member of the Hawker Siddetey Group) 
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SCHOOLING THE PROVOST 


Development of the R.A.F.’s New Basic Trainer Proceeds 


The new aerial views above and below show 
the Mk 2 Provost—a not very photogenic 
machine—at its best. WE 530 carries the 
latest Service markings. The details right 
are of the hinged fairing giving access to 
the cleo leg, and the engine installation 
revealing exhaust system and oil tank. 


“Flight’’ photographs 


‘ORK on the Percival Provost basic 
trainer is making good progress, 
and recently two examples, one with 
Alvis Leonides and the other with 
Armstrong Siddeley Cheetah power 
unit, completed their tropical trials. 
Although the Mk 2 Leonides version is 
gE gee production for the R.A.F., 
the 1 will be kept alive in order to 
be ready should foreign buyers with 
experience of Cheetahs have reason to 
prefer the older and cheaper engine. 
Reports of handling trials at Bos- 
combe will give the Provost an excellent 
send-off on its Service career, and 
improvements suggested are not only of 
avery minor nature, but had in the main 
incorporated even before the 
reports were received by the makers. 
Development and testing continue. 
It seems that separate throttles and 
pitch levers are no longer required by 
Pupil and instructor in their side-by- 
side seats, and so production machines 
will toy single levers on the central 


ped bs 
It is the general opinion that instruc- 
tors and pupils alike will enjoy handling 
this lively basic trainer, and that its 
straightforward flying characteristics will 
confidence in pilots from their 
earliest flights. 
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VALIANT 








Tis still observed,” wrote Emerson, “those men 
most valiant are, Who are most modest ere they come 
to war.” Certainly no one could accuse the R.A.F., 
the Ministry of Supply or Vickers-Armstrongs, Ltd., 
of over-assertiveness in respect of publicity for the 
Avon-powered Valiant jet bomber, the newest aerial 
studies of which are reproduced here. Little can 
be said of their splendid machine beyond that which 
can be learned from the photographs. The Secretary 
of State for Air, however, has assured the nation 
that, according to his information, it will be superior 
to the twin-jet English Electric Canberra (a type 


pre-eminent in its own class) in range, speed, altitude 
and load-carrying capacity. 











THESE characteristically spirited impressions by Russell Adams are 
among the first air-to-air shots of Gloster’s private-venture ground- 
attack Meteor, developed from the Mk 8 fp opemeres They show the 


newly introduced wing-tip fuel tanks and 24 rocket projectiles—one of 

numerous load-combinations possible with this remarkably adaptable 

single-seater. In a semi-mock-up state the P.V. Meteor was statically 
exhibited at the S.B.A.C. Dispiay last year. 











WORKS AT:— EAST COWES, ISLE OF EASTLEIGH, SOUTHAMPTON BEAUMARIS, ANGLESEY 
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VAN DERVELL 
Thin Wall Bearings 


SERVE ALL BRANCHES OF THE 
ENGINEERING INDUSTRY 
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THE AERONAUTICAL BOOKSHELF 


Some Recent Publications Reviewed 


Mechanism of Victory 


“Calculated Risk,” by General Mark Clark. George G. Harrap 
and Co., Ltd., 182, High Holborn, London, W.C.1. Illustrated. 
Price 22s. 6d. 

T= reader of a book at this price is entitled to expect something 

fat and satisfying, and he gets it in Calculated Risk. It is big 
in size—478 pages, 27 half-tone illustrations, 30 maps drawn by 
General Clark’s daughter, plus a recommendation by General 
Eisenhower—and it has a great story to tell, of how a polyglot but 
united army of British, New Zealand, Indian, Polish, Brazilian, 
South African, Palestinian, Italian and American troops fought 
and destroyed 25 German divisions in some of the toughest, least 
publicized battles of the war. 

General Clark is immensely proud of the achievements of his 
Fifth Army. and, later, 15th Army Group, which included the 
British Eighth Army; and he loses no opportunity of saying so. 
There is never any doubt of his sincerity, personal courage and 
ability, and one can forgive his oft-expressed delight when pro- 
motion and medals came his way, or to his colleagues. 

Proponents of air power will, however, not be enthusiastic over 
the General’s views on air support. He pulls no punches in his 
criticism of the work of the Allied Air Forces at Anzio, and, 
although he records later that “The Air Force played a tremendous 
role in the victories that led to the liberation of Rome,” he em- 
phasizes again and again that aircraft used for support of ground 
troops “are necessarily auxiliary weapons, as is the artillery, and 
they should come under the direct orders of the ground com- 
mander. That, in a sentence, is still my belief today.” 

General Clark’s beliefs are important, as he is now Chief of the 
U.S. Army Field Forces. Calculated Risk proves that his qualities 
and experience well fit him for his task. They include close contact 
with Russian leaders in the field and over the conference table, 
and his report of a post-war conversation with Marshal Konev 
explains in a nutshell present international chaos. After a typically 
abortive meeting he said to the Russian, ““You’ve made ten de- 
mands at this Council meeting that we can’t meet. But suppose 
I should say, ‘All right. We agree to all ten demands.’ Then what 
would you do?”? “Tomorrow,” replied Konev, “I’d have ten new 
ones.”’ 


Raising the Dust 


“Was I Really Necessary ?”’ By Richard Williams-Thompson. 
World’s Press News Publishing Co., 20, Tudor Street, London, E.C.4. 
Price 10s. 6d. 

- MIKE” WILLIAMS-THOMPSON was chief information 

officer to the Ministry of Supply from 1946 to 1949, and 
here is his story of one of those jobs which demand the qualities 
of a superman. 

A public relations officer in a government department in these 
curious times finds himself perpetually walking a very thin tight- 
rope with a great deal of empty air beneath it—and no net. At 
one and the same time, if he is to complete his performance, he 
must contrive to please the Service Chiefs, who are prone to con- 
sider Fleet Street as a high-speed espionage route to the country’s 
potential enemies; Fleet Street itself, which in one sense is his 
principal reason for existence; and the more diehard type of Per- 
manent Civil Servant, who, wrapped cosily in a cocoon of red tape, 
is inclined to take'a dim view of the direct methods of senior 
Officers and keen newspaperinen alike. Added to this, the P.R.O. 
must resist the constant temptation to become a personal publicity 
agent for his particular Minister, for politicians have an odd pro- 
pensity for becoming fallen idols overnight. 

That Williams-Thompson avoided all these pitfalls during his 
tenure of office is a tribute to his personality, which emerges very 
clearly in this book. As the field which he had to “relate’’ to the 
public was so vast—he himself calls the M.O.S. the “Ministry of 
Army Boots to Atoms’’—the aviation side of the story is only one 
of many. Nevertheless, his chapter entitled ““The Conflict of the 
Air’’ is a quite fascinating revelation (even to an aviation journalist) 
of what goes on behind the politico-industrial scene when im- 
portant new civil and military aircraft arrive, so to speak, in the 
maternity ward. 

His analysis of the unhappy affair of the Tudors is particularly 
detailed and penetrating. He apportions the blame between (a) 
the Cabinet, “‘for its failure to grasp the fundamentals [coupled] 
with the fact that the Minister of Supply was not strong enough 
to see that it did’’; and (6) the Ministry of Supply for its failure 
to put the whole story before the public. 

‘If it were too late to do anything for the Tudors,” says 
Williams-Thompson in his summing-up of this section, “it was 


certainly not too late to improve the Ministry’s position generally 
with the Press.”’ He then goes on to tell how he set about doing so. 
That he succeeded admirably we ourselves can bear witness; 
mor:over, he simultaneously did a good deal to convince the 
Service side of the Air Ministry and M.O.S. that Fleet Street was 
not entirely peopled with secret agents. Writing of the regular 
Press conferences instituted soon afterwards, he says : “Much of 
the discussion was on secret and confidential matters, and the 
Press never once abused the confidence they were shown.” 

Not everybody, even outside official circles, will agree with all 
the views expressed in this forthright little book; but its author 
will undoubtedly have stirred up some breezes in Whitehall corri- 
dors that badly needed airing. 


The Loser Speaks 


“We Defended Normandy,” by Lt.-Gen. Hans Speidel. Herbert 
Jenkins, Lid., 3, Duke of York Street, London, S.W.1. Illustrated. 
Price 12s. 6d. 
to. book was published without the fanfares of trumpets that 

have heralded so many personal histories of World War II; 
yet it is among the most interesting, because it is the first authorita- 
tive German criticism of Axis and Allied strategy and leadership 
in the war’s decisive battles. 

Inevitably, Hitler is the villain of the piece, but, as General Sir 
Henry Pownall admits in his very fine foreword to the book, the 
Fuhrer was well cast for that role. His obstinate blindness, 
fostered by contempt for his commanders and sublime confidence 
in his own intuition, made ultimate defeat certain, although the 
German Army was still a great fighting machine in 1944. Had it 
been withdrawn from the Atlantic Wall, Channel Islands and 
Southern France and concentrated somewhere north of the Seine, 
to fight a great battle on ground of its own choosing, the outcome 
might well have been less catastrophic. But Hitler refused to listen 
to oy advice of his generals and his armies were destroyed piece- 
meal. 

Speidel was Chief of Staff of German Army Group B, which 
opposed the Allied D-day landings in Normandy—a position he 
retained for the first three critical months, under Rommel, von 
Kluge and, finally, Model. 

He leaves little doubt of the effects of Allied air power on the 
battle. The Luftwaffe apparently had only some 70 bombers and 
90 fighters available on D-day; and they were pinned down so 
effectively that the German High Command ordered that “every 
aircraft in the sky is to be treated as an enemy machine.” Speidel 
further comments on the “uncanny precision in co-operation 
between the Allied land forces and their air and naval support.” 

The General’s own record shows him to be a capable, humane 
soldier and a scholar—qualities which mark him as a possible 
future chief of a German defence contingent within the Western 
Union armed forces. This fact makes his book even more worthy 
of serious study. 


Heathrow Helpmate 


“The Airport Visitor.” Penman Enterprises, Ltd., 59, Croham 
Road, South Croydon, Surrey. Illustrated. Price 1s. 6d. 

Tes little book is intended as a companion and guide for all 

who part with their shillings to see aviation at close quarters 
from the public enclosures at British airports. It opens with a 
message from Sir John D’Albiac, commandant of London Airport, 
then gives details of London, Northolt, Squires Gate, Prestwick 
and Speke; lists of all British airfields; pictures and brief details of 
most types of airliner commonly seen in the United Kingdom; 
two pages on “Miss Airways 1950—the search for the perfect air- 
line girl’; caricatures by Wren of eight types of civil air liner; 
illustrated notes on airport-control equipment; a logbook giving 
the registration numbers, names and owners of 700 airliners serving 
this country ; notes on various British and foreign airlines and pic- 
tures of the insignia of 12 of them. 

There is little doubt that The Airport Visitor will help the average 
member of the public to gain maximum pleasure and interest from 
a few hours at an airport; but future editions will benefit from more 
careful editing. For example, a misplaced line of type gives the 
Ambassador a 115ft cabin and the Argonaut an all-up weight of 
only §2,000 Ib; the Convairliner is called variously “Convair 
Liner,” “Convair 240,” “Convairliner 240” and “Consolidated 
Convair 240,” which must confuse the uninitiated ; and the “British 
Airlines” section omits such companies as Airwork and Huntings 
from its brief list of charter firms. Nevertheless, the basic idea is 
excellent, and The Airport Visitor is good value for eighteen pence. 
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FLIGHT 


THE FIRST OFFICIAL AIR-MAIL 


Some Personal Recollections o, 


By HARRY HARPER 


FTEN in these modern times, when I receive a letter 
by air from Australia in a matter of days, my thoughts 
go back to a couple of history-making summer after- 

noons. On one of them—it was in August, 1910—I happened 
to be sitting in a shed on the Squire’s Gate flying-ground 
at Blackpool (yes, it was an airfield even then !). In front of 
me was a little aluminium portable typewriter—one of the 
first of its kind—on which I was tapping out a letter to my 
wife. 

Outside, on the aerodrome, stood a Blériot monoplane. 
Quickly I finished my letter, and after sealing it I ran across 
to the monoplane, beside which stood that well-known air 
transport pioneer, G. Holt Thomas, and that equally well- 
known pioneer pilot, Claude Grahame-White. 

That letter of mine, with others and a lot of postcards, 
went into a bag which was stowed away in the cockpit. 
After which “G.W.” took his place at the controls and, in 
spite of a gusty and troublesome wind, flew with the bag 
for seven miles across country, alighting at a spot not far 
from Southport. Here the load passed into the hands of 
waiting postal officials, and its contents went on to their 
destinations through ordinary surface channels, each piece 
of postal matter bearing an inscription in red to testify that 
it had actually been airborne. 

Although that Blackpool test was quite unofficial, it had 
the distinction of being the first of its kind in this country. 
It also served the purpose which its organizer, Mr. Holt 
Thomas, had in mind, and this was to illustrate the then 
just-dawning possibilities of the aeroplane as a carrier of 
mails. Actually it did something more, for it paved the way 
for those now-famous officially sponsored trials organized 
in September of the following year, 1911, which were flown 
over a 20-mile route between the London Aerodrome at 
Hendon and Windsor Great Park. 

Held in connection with the celebrations attending the 
Coronation of King George V., this experiment, (during 


Ladies in the big picture-hats of the period post letters at Hendon for 
dispatch by the first British officially-sanctioned air-mail, between 
Hendon and Windsor, September, 1911. 


an Historic Experiment of Forty Years Ago 


which more than 100,000 letters and cards were carried) 
has already been the subject of a number of articles, and 
references in books. Details of the flights are, for example, 
well-known to all who are interested in the collection of 
historical air-mail matter. 

So far as I am concerned, it was my privilege to be on the 
spot at the time, and to watch and describe the inaugural and 
concluding flights. And as we now near the fortieth anni- 
versary of these historic proceedings, it seems appropriate 
to indulge in a few personal recollections, the more so as the 
organizer of the whole affair, the late Sir Walter Windham, 
was an early air friend of mine. 

It was he who managed to interest the then Postmaster 
General, Sir Herbert Samuel, to such an extent that official 
Post Office sanction and co-operation was accorded to the 


Gustav Hamel in the cockpit of the Blériot monoplane in which he 
inaugurated the mail flights by carrying from Hendon to Windsor a 
letter addressed to King George V. 


trials—the first time it had ever been given in connection 
with any such aeronautical experiment. 

One of my recollections of this aerial milestone is of 
visiting some of the big London stores, just before the 
actual flights, and of seeing in each of them the novel sight 
of a bright red air-mail pillar-box. These boxes, of course, 
were the first of their kind to appear in the metropolis. In 
them, members of the public posted specially issued letters 
and postcards, each of which carried a coloured pictorial 
design showing an aeroplane flying over Windsor Castle, and 
bearing the words “First United Kingdom Aerial Post.” 
All these letters and cards had already been franked for in- 
land postage with 1d. stamps for the letters and 4d. stamps 
for the cards, while the special additional air transport fee 
was Is. 1d. for letters and 64d. for the cards. 

These pillar-boxes were to be found in prominent posi- 
tions in nine of London’s principal stores, including Harrods, 
Whiteleys, Selfridges, and Gamages, and I can recall an 
official at the last-named establishment telling me that 
before the first flights from Hendon they had already sold 
approximately 25,000 letters and cards. There were more 
of the boxes out on the aerodrome at Hendon. 

Collections from the London boxes were made at regular 
intervals by Post Office vans, and the letters and cards were 





e central figure in the photograph above is that of Clement 

reswell, the pilot who flew the first mail-load in the return direction, i.e., 

m Windsor to London. (Right) Post Office waybiil of the mail-bag 
carried by Gustav Hamel on the inaugural flight. 


then taken out to Hendon for transport to Windsor by mono- 
planes and biplanes which were provided for the tests by 
the Grahame-White Company. Four pilots were entrusted 
with the flying of the mails. They were Gustav Hamel, 
Clement Greswell, E. F. Driver, and Charles Hubert. 
Hamel and Greswell flew Gnome-Blériot monoplanes, and 
Driver and Hubert, Gnome engined Farman biplanes. 

The highlight of the whole business came on the opening 
day, September 9th, when Hamel inaugurated the flights 
by ing to Windsor a bag of special mails, including a 
letter from the organizers to his Majesty the King. 

We had all gone out to Hendon that morning, being due 
to lunch on the aerodrome before the dispatch of the first 
machine in the afternoon. But already there was a factor 
to be reckoned with over which neither we nor anybody else 
had any control—the weather; and what the experts were 
telling us was already causing anxiety. 

What was happening was that a quick-moving and deepen- 
ing depression had appeared suddenly off our south-west 
coast, and was now moving across southern England. This 
meant that the wind was already blowing in awkward gusts 
by the time we reached the aerodrome. Of course, there was 
nothing in it to worry any pilot of today, but conditions were 
likely to be distinctly troublesome for anyone flying one of 
the low-powered, slow-flying machines of forty years ago. 

What was worrying everybody more than anything else 
was the fact that, being officially recognized, this experiment 
had already received so much advance publicity that interest 
in it had been thoroughly aroused. And this meant that if the 
inaugural flight had to be abandoned there was the obvious 
risk that quite a lot of people might start saying that the 
aeroplane was not a sufficiently reliable means of carrying 
His Majesty’s mails. And such an impression, if it took 
early root, might be very detrimental to plans — under 
discussion for the establishment of regular air-mails. 

So we were a somewhat preoccupied group as we assem- 
bled for that aerodrome lunch, more especially as we could 
see, looking out across the aerodrome, that the weather 
continued to deteriorate. There was one of the party, how- 
ever, who remained quite cheerful. This was Gustav Hamel, 
destined within the next hour or so to win enduring fame by 
becoming Britain’s first official flying postman. 

Gustav was one of, if not the, fx finest monoplane pilots of 
his day, fully capable of holding his own with the very best 
of the French champions. Not content with flying in 
favourable weather, he had already begun to make experi- 
mental flights in quite high and gusty winds. 

As zero hour approached, gusts of over 40 m.p.h. were 
being recorded. Hamel, however, still remained quietly 
confident, shaking his head emphatically at any idea of post- 
poning or abandoning the flight. 

Mechanics wheeled out his Blériot. The mail-bag con- 
taining the Royal letter was placed in the fuselage. The 
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Gnome was run up and, as Hamel gave the signal, his 
mechanics let go, and he taxied out and took off. 

Just as the monoplane was climbing an exceptionally 
heavy gust came sweeping across the aerodrome, and the 
little machine literally seemed to come to a standstill in the 
air. Then, the. gust dying away as quickly as it had come, 
we saw the monoplane swerve and begin to dip a wing. 
For a moment it looked perilously like the beginning of a 
spin into the ground. But Hamel still remained master of 
the situation. Diving quickly to pick up speed, he got the 
wing up just in time, and then we watched him battle his 
way up until he reached a higher, steadier air-stream. 

At Windsor the waiting officials, in view of the adverse 
weather, had already almost given up hope of seeing any 
aeroplane coming from the direction of Hendon. But sud- 
denly, from below a heavy cloud-bank, there appeared the 
tiny speck of Hamel’s monoplane. As he drew nearer, 
coming down over the tree-tops, gusts were seen to be 
throwing the little machine about like a row-boat in a heavy 
ground-swell. But by cool and clever piloting he managed 
to make a safe landing. Instead, however, of coming down 
on the East Lawn of Windsor Castle, as had been arranged, 
he flew on beyond the Castle and alighted in the Shaw 
Farm meadow, near the Frogmore Mausoleum. Here 
postal officials on bicycles soon reached him, and he handed 
over his bag containing the Royal letter. 

In the official timing of the flight, Hamel’s take-off from 
Hendon was given as 4.58 p.m., and his landing on the Shaw 
Farm meadow as 5.13 p.m. Actually he was timed to pass 
over Windsor Castle at 5.11 p.m., and he told me afterwards 
that he calculated he had reached a ground speed of over 
100 m.p.h.—evidence enough of the strength of the tail- 


wind. 

The first official mail to be flown into London from 
Windsor was carried by Clement Greswell, who wrote to 
me not long ago, recalling some of the incidents of these 
Hendon-Windsor trials. Altogether, in the flights made 
between September 9th and 26th, 1,015 lb of mails were 
airborne, and a total mileage of 720 was flown. 

One unfortunate accident marred what was otherwise a 


remarkably successful experiment. Hubert crashed while 
taking off from Hendon in one of the biplanes, and had the 
misfortune to break both his legs. It was this accident 
which led to a one-day “strike” among the other pilots, who 
were insisting on an immediate grant of a sum of £500 to 
Hubert, by way of compensation, out of the proceeds 
accruing to the promoters from the sale of letters and cards. 
As soon as this could be arranged, the flights continued. 
After the granting of this £500 to Hubert, there was found 
to be a sum of £937 remaining after the organizing expenses 
of the flights had been met; and this final amount was used 
to endow a “Coronation Aerial Post’”’ bed in the King Edward 
VII hospital at Windsor. 
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Distance - measuring 
Equipment 


The Operation of an Internationally Approved 
Short-range Navigation Aid 


sion of the Provisional International Civil Aviation Organi- 

zation, after considering all available navigational aids, 
agreed that the system which should be standardized along 
the world’s air routes must determine distance and bearing 
from a pre-determined point and present it directly to the 
pilot. This functional requirement was supplemented by the 
decision to adopt distance-measuring equipment, or D.M.E. 
as it is now usually termed, as a fundamental component of 
any such system for short-range navigational purposes. 

At that time only the overall characteristics of the required 
D.M.E. had been worked out; long and detailed study was 
required before an internationally agreed specification could be 
laid down. This study was carried out, and the results discussed 
at international aviation meetings during the succeeding years. 
Finally, in June, 1951, the Fourth Session of the Communications 
Division of I.C.A.O. agreed the full specification for the D.M.E. 
that should be installed along the international air routes. 

It might be supposed that, with the international specification 
agreed only in June last, the develo “pen of equipment to meet 
the specification might be delayed for many months. In fact, the 
progress made towards the implementation of D.M.E. is such that 
the de Havilland Comet, on its scheduled service to the Middle 
East on the London-Rome-Cairo raute, -will be using D.M.E. 
before the end of this year. Beacons are being installed at each 
stopping point, the London installation being directly associated 
with the V.H.F. omni-directional range, or V.O.R., which provides 
the bearing component of the complete system. The Comet’s 
equipment, developed and manufactured by Ferranti, Ltd., has 
been subjected to a series of flight trials over the last two years 
involving 240 hours of operation in the air. 

To cater for areas in which V.O.R. equipment may not be 
available or required—as, for example, in the Middle East—the 
D.M.E. equipment has a built-in homing facility. This makes 
D.M.E. by itself a complete system capable of guiding any aircraft 
directly to a selected beacon. 

At present a variety of navigational aids are in use in different 
parts of the world, and many of them are available only in limited 
areas. At first sight it might appear to be satisfactory for one 
country to adopt an internal-flying system differing from that 
specified for international use, but examination of the problem 
shows that the number of airline operators whose activities are 
confined to one limited area is extremely small; for example, in 
Europe only 25 per cent of the scheduled operators’ aircraft are 
employed on feeder services. Further, to international operators 
the disadvantage of carrying equipment in their aircraft which is 
only of regional use cannot be overstated. Quite obviously, such 
a state of affairs is both inefficient and uneconomic, but the work 
of I.C.A.O. has opened the way to overcoming it. 

A primary operational requirement of a short-range navigational 
system is that it should provide for the pilot information regarding 
distance and azimuth from a geographical point. The information 
must be presented to the pilot visually and continuously. The 
combination of D.M.E. and V.O.R. provides such a fixing system 
and the information is given in such a way as to tell him what 
action to carry out in order to reach his destination. In many 
circumstances information of this nature will be of much greater 
value than a knowledge of the actual position of the aircraft, 
from which action to be taken has to be deduced. 

A further operational requirement is that the equipment must 
be capable of being used in areas of high traffic and airfield density. 

As its name implies, distance-measuring equipment provides 
range to a given point. There are two components—an airborne 
interrogator and a ground beacon. The interrogator transmits a 
characteristic signal to the beacon which, in turn, transmits a 
characteristic reply. On receiving this reply, the interrogator 
measures the elapsed time between the transmission of the inter- 
rogating signal and the receipt of the reply. As the propagation of 


[: 1946 a meeting convened by the Radio Technical Divi- 
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The distance/homing meter is a standard-sized cockpit 

instrument. The distance scale is logarithmic, 0-200 miles 

being covered by one revolution. “‘Homing’’ appears on 

the lower half of the face; indication is of the ‘‘chase-the- 
needle” type. 
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This cabinet, shown with bays partially withdrawn, 
houses a complete responder beacon, together with an 
automatic monitoring system. 


high-frequency radio waves takes place in straight lines at a 
practically constant speed, this time interval is an exact measure- 
ment of the distance travelled by the signal, and therefore of the 
distance of the aircraft from the beacon. This measured distance 
is displayed continuously to the pilot, and any other crew member, 
on a meter, as range in nautical miles from the beacon. The 
displayed accuracy is plus or minus half a mile, or 3 per cent— 
whichever is the greater—up to a max range of 200 nautical miles. 

The 1,000 mc/s band is used for D.M.E. This has the advantage 
of being unaffected by cloud or rain conditions and, as the 
frequency is too high for ionospheric reflection, accuracy is the 
same both day and night. 

To avoid any confusion of the identity of a ground installation, 
which might arise in areas of high beacon-density, 100 unique 
channels are provided for allocation to beacons, and all of these 
are available in the interrogator. Any one channel may be selected 
instantaneously and automatically by the pilot. The chances of 
receiving replies from the wrong beacon are thus extremely small 
provided that the correct channel number is chosen and that the 
initial allocation of channels has been done with care. In addition 
to this frequency-channelling, provision is made for an aural 
identification signal to be fed via the D.M.E. system to the inter- 
communication system of the aircraft. Where V.O.R. and D.M.E. 
installations are combined, the identification signals from each are 
synchronized so as clearly to indicate the association. If no V.O.R. 
is present, the signal is distinctive. ; 

A beacon is housed within one cabinet, which also contains 
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Driving blind before they are half a mile from the aerodrome; 
unaware that you have just received fresh information, that a 
few words in their ear would save precious time and money, 
a life even. But install G.E.C. V.H.F. Radio Telephone 
Equipment and you have, literally, a private 2-way broad- 
casting station that is as simple to use as a telephone. At 
any moment you can be in direct contact with all your 
transport. You can be in constant touch with Control 
Points, Fire Centres, Luggage Points and Ambulance Unit. 
This up-to-the-minute control over circumstances will 
lead to a drastic reduction in running costs. Because it 

is a product of the General Electric Co., Ltd., this equip- 
ment is soundly made, superbly 

compact, thoroughly reliable. 

Please write today for full parti- 

culars. 
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The most widely read 
book on the subject 


GAS TURBINES AND 


JET PROPULSION 


By G. Geoffrey Smith mse. 
Sth Edition. An up-to-date his- 
Once dermatitis gets to work — hands are soon out of torical and technical record, this 
work. Hands which are in constant contact with industrial ee revised edition is a complete guide 
irritants — solvents, and cutting or cellulose oils —need a es oe SOE CR ore a 
constant safeguard. By acting as a barrier against dermat- Paran prapenee ee 
itis, Rozalex keeps all hands active on the job. e & — a ain = we 
There is a type for every trade. pulse jets, rocket propulsion, 
Send for free sampleand leaflet “The Skin in Industry” to 
ROZALEX LTD., 10 NORFOLK STREET, MANCHESTER, 2 


compounded power units and gas 
turbines for road transport. 


Invaluable to practical engineers 


/ROZALEX and students alike. 
8} in. x 54 in. 386 pp. O 
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350 illustrations and diagrams. 


DERMATITIS BARRIER PREPARATIONS Obtainable from all booksellers or direct from: 
ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD ST., LONDON, S.E.1 
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DISTANCE-MEASURING EQUIPMENT... 


a monitoring system. This monitoring system automatically and 
continuously checks such characteristics as transmitter er 
— receiver sensitivity and timing accuracy. A full installation 
is planned to consist of two complete beacons, each with a monitor- 
ing system, together with main and stand-by power supplies. In 
the event of any falling-off in performance or failure of this beacon, 
the second beacon will automatically come into operation and 
replace it. Similarly, a power failure will bring in the stand-by 

source. These features make the beacon entirely automatic 
in operation and suitable for installation at a point distant from an 
airfield if necessary and unattended apart from routine maintenance 
visits. Remote-control facilities are provided for switching on, 
and an indication of failure, should one occur, is given at the 


Interrogator Con- 
trol Unit. Channel 
selection is by 
the two rotary 
switches near 
the centre; the 
channel number 
appears in the 
windows between. 


(Left) The beacon 
aerial, shownonthe 
right with domere- 
moved. Provision 
is made for the 
fitting of standard 
obstruction lights. 
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control point. When considering the system for world-wide use, 
the fact that the complete ground installation (combined with the 
associated V.O.R., if any) is housed within one building is patently 
an advantage. There may be difficulties in maintaining and pro- 
tecting an interdependent chain of ground installations, for the 
elements of such a chain may be many miles apart in isolated or 
uncivilized areas. Furthermore, a ground installation of the 
beacon type is comparatively inexpensive to provide and requires 
fewer technicians to maintain, 

The beacon aerial consists of a vertical array mounted on a 
mast normally 30ft high. The complete array is housed in a 
Fibreglass dome. Coverage of the aerial can be predicted from 
a knowledge of the geographical contours in the neighbourhood 
of the site. 

The airborne equipment consists of three main assemblies, 
a transmitter, a receiver and a timing unit. These are housed in 
pressurized containers which permit the equipment to be installed, 
if so desired, outside the pressurized portion of the aircraft. 
Three aerials are provided and these are of the suppressed type, 
i.e., they are completely enclosed within the skin of the aircraft 
so as to avoid drag. An omni-directional or “distance’’ aerial is 
normally mounted in the lowest portion of the aircraft fuselage 
and two homing aerials are installed in the nose to give forward 
cover. A range of non-suppressed aerials is also available for 
particular applications. 

A control unit is provided for the pilot, with an additional 
unit for the navigator if desired. The unit controls channel 
selection, which follows automatically on the setting of the channel 
number. on two rotary switches. Two distance/homing meters 
supply the information to pilot and navigator. The meter display 
adopted is logarithmic, with an open scale at the shorter ranges 
at which the most precise information is likely to be required. 
This type of scale enables the full range of 0-200 miles to be 
presented in one revolution, so that unambiguous readings can be 
obtained at a glance. The homing facility gives the pilot, on a 
centre-zero instrument incorporated in the distance meter, an 
indication of whether the beacon is to port or starboard of the 
aircraft, with a rough indication as to the amount of turn necessary 
to bring the beacon ahead. It has been established, state the 
makers, that satisfactory homings can be performed in cross-wind 
conditions. 

Further developments towards a complete navigational system 
on the 1,000 mc/s band are a method of aircraft identification in 
conjunction with surveillance radar, the provision of bearing 
information, and an off-set computor. It is proposed to cover 
all these facilities without = iring additional frequency alloca- 
tions in the 1,000 mc/s band. Trials at London Airport have 
shown the feasibility of an identification system using the airport 
ground radar as an interrogator and the D.M.E. transmitter as a 
responder. Bench trials have also been successfully carried out 
on a bearing system making use of the existing receiver circuits 
of the D.M.E., together with an additional bearing discriminator 
unit. A model of a mechanical computor has been made which 
gives every indication that this can be made both small and 
accurate. 

It has already been stressed that the subject of navigational 
aids cannot be judged nationally; any realistic and worthwhile 
examination of the problem must be carried out on an international 
basis. Turbine-powered aircraft cover great distances and may 
cross continental frontiers. The fact that their fuel consumption 
is high at low altitude means that the time taken for the let-down 
to the destination must be kept to a minimum period by the use 
of a suitable aid. The appearance of these aircraft on the world’s 
air routes underlines the importance of an internationally accepted 
system. 


The three identical main units of the interrogator—transmitter, receiver and timing unit 
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Folland Aircraft Changes 


FROM Folland Aircraft, Ltd., comes the announcement that 
G/C. J. Noakes, A.F.C., M. M. has resigned from the company 
and that G/C. S. O. Tudor, D. F. C., has been appointed senior 
liaison officer as from August 20th. GIC. Tudor has been repre- 
sentative of the Society of British Aircraft Constructors, Ltd., Far 
East, since 1946. He had a distinguished war-time career ‘with 
Bomber Command. 


The New Italian Air Attache 


Dues his tour of duty in this country as Italian air attaché, 
Col. D. S. Fanali has made many friends among the aviation 
community. A keen pilot, he has led Vampire delivery flights to 
Italy and, incidentally, was 
instructor to Signor Ferrari, 
who was to pilot an Ambrosini 
S.7 originally entered for the 
Daily Express Race. Col. 
Fanali has now returned to 
Rome, where he has been 
appointed to a post in the 
Italian Air Ministry. 

His successor is Col. C. F. de 
Porto, who has had a distin- 
guished record with the Italian 
Air Force, in which he was 
commissioned in 1931. At the 
outbreak of war he was a major, 
and flew operationally in the 
Mediterranean area, gaining 
twp silver medals for valour 

a Military Cross. In 1941 
he was promoted to command 
the 29th Bomber Squadron, 
Towards the end of the war. 
when air attaché in Bucharest, he was interned by the Germans, 
but returned to Italy in 1945. In the following year he was given 
command of the “Baltimore’’ wing of the 1.A.F., and in 1948, as a 
colonel, he received a staff appointment. Col. de Porto, who has 
flown about 2,400hr, is married and has a 13-year-old son. He is 
fluent in four languages besides his own—English, French, 
Spanish and Roumanian. 


Col. C. F. de Porto 


Speeding-up Administration 


ME: W.R. VERDON SMITH, assistant managing director of 
the Bristol Aeroplane Co., Ltd., is to open the South- 
Western Business Equipment and Management Exhibition at the 
Victoria Rooms, Bristol, on September 25th. The exhibition is 
being organized by the Office Appliance and Business Equipment 
Trades Association, the representative body of the office equipment 
industry. 

A feature of the show will be a variety of sound-recording 
machines, among which will be one measuring only 4} in. by 
9} ia. by 124 in., introduced by the firm that some time ago 
installed the equipment at Northolt and London Airports for 
recording R/T. conversations between aircraft crews and control 
towers. The office machine records both sides of a telephone 
conversation. 

Also of interest to airport operators will be visual-control 
installations for showing aircraft-maintenance progress, terminal- 
building intercommunication equipment, electric typewriters 
which will make twenty carbons in one operation, and duplicators 
which switch themselves off automatically after the exact number 
of copies required have been run off. 


Swedish Turbojets 


WEDEN entered the aircraft gas-turbine field at an early stage, 

and the name of Professor Lysholm will always be associated 
with some ingenious pre-war designs. Facilities were, however, 
limited, and de Havilland Goblins in an advanced state of develop- 
ment became available for purchase and production under licence 
before Sweden could develop a turbojet of her own. Originally 
two development contracts were placed by the Swedish Air Board, 
one with S.T.A.L. for an axial compressor unit, and the other with 
Svenska Flygmotor Ab, with which company Lysholm was 
working. Both were to give about the same thrust as the Goblin. 
Today the Swedish Goblin production order has been almost 
completed by Flygmotor, and Ghosts are coming throug’: for the 


FLIGHT 


QUARTERS 


Saab J-29 fighter. Flygmotor and S.T.A.L. have pooled 
resources in order to speed the development of a new large axial 
turbojet to replace Ghosts in some later J-29s and possibly for 
other machines to follow. 

One of these S.T.A.L.-designed axial units has been installed 
below the fuselage of a Lancaster flying test-bed, and an illustra- 
tion appeared in Flight of July 6th. The work was done in 
England by Air Service Training of Hamble, and the aircraft, 
known in the Swedish Air Force as the Tp80, was delivered a few 
weeks ago. Mr. Peter Fowler of the Air Service Training was the 
pilot for the delivery flight, and he was accompanied by a Swedish 
engineer and two other crew men—one Swedish, one British. 
The route taken was from Hamble to Hamburg, Hamburg to 
Angelholm, and from there to the destination, Malmen/Malmslatt, 
20 miles s>uth-west of Stockholm. Flight development is now 
proceeding. 


Turbomeca Licence for America 


A LICENSING agreement has been signed between the Stratos 
division of the Fairchild Engine and Airplane Corporation 
and the Turbomeca concern for the building and selling of the 
Oredon turboprop, designed and manufactured by the French 
company. This new unit, exhibited at the last Paris show, delivers 
160 h.p. at the shaft. Incidentally, F. G. Miles is known to be 
interested in the possibilities of Turbomeca units in this country. 


At the Radio Show 


S a contribution towards the British Radio Show, which is now 

taking place at Earl’s Court (August 28th to September 28th) 

the Ministry of Civil Aviation is exhibiting a 14ft x 8ft scale model 

of London Airport as it will appear when the present development 

plan is completed. It is, in fact, the exhibit that was shown at the 
Paris Salon earlier this year. 

A number of radio manufacturers are also showing items of 
aviation interest, although, naturally, most of them will be con- 
centrating their main exhibits of this kind at the forthcoming 
S.B.A.C. Show at Farnborough. 


S.B.A.C. Scholarships and Grants 


Ti Society of British Aircraft Constructors announces the fol- 
lowing names of students and apprentices to whom educational 
awards have been made under its scheme for the purpose: 
University Scholarships 
Continuation Awards.—D. Howe, R. C. Wallin and G. R. Jones to 


continue at College of Aeronautics, Cranfield; G. A. Sellars and J. J. 
Cripps to continue “ no Colle; 7 

ew Awards.—J. F oddard (Hawker Aircraft, Ltd.) and J. D. 
Mann (Blackburn and General Aircraft, Ltd. ) to go to College of Aero- 
nautics; R. A. Saunders (de Havilland Engine Co., Ltd.) to go to 
Imperial College. 


Educational Grants 


C. W. Hicks (awarded the John de Havilland Scholarship) to serve his 
apprenticeship with Saunders-Roe, Ltd.; B. M. L. pling, to serve 
his apprenticeship with Handley Page, Ltd.; W. H. Corner, to serve his 
apprenticeship with the Airspeed division of the de Havilland Aircraft 
Co., Ltd.; J. W. Sowerby (Vickers- pee Ltd.) , to continue his 
training with the company; B. H. A. Summers, to serve as a student 
apprentice at the de Havilland Engine Co., Ltd. 





FORTHCOMING EVENTS 


Helicopter Association: ‘‘Operational Employment of the 
Piasecki Helicopter,’’ by F. N. Piasecki. Lecture followed 
by Fifth Annual Dinner. 

R.N. Air Stations Gosport and Lee-on-Solent: Air Display. 

A.B.A.C. Summer Convention. 

R.Ae.S. and |.Ae.S.: Third Anglo-American Aeronautical 
Conference, Brighton. 

British Interplanetary Society: 
Astronautics. 

. Society of Model Aeronautical Engineers (Northern Area): 
Model Flying Festival. 

R.Ae.S.: 39th oom Wright Memorial Lecture—‘‘The Well- 
tempered Air y A. E. Raymond. 

Battle of Britain Wee 

$.B.A.C.: Flying Display and Exhibition, Farnborough. 

. International Rally, Parme, Biarritz, 
. Daily Express South Coast Air Race, Shoreham. 

Milan International Grand Prix. 

e.S.: Seventh British Commonwealth and Empire Lecture, 
“Air Transport in New Zealand and the South Pacific,”” by 
A. V-M., Sir L. M. Isite, R.N.Z.A.F. 
. Aero Club of Algeria: Tour of Algeria. 
1. R.Ae.C.: Jubilee Ball. 


International Congress on 
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COMPOUNDED 
POWER-UNITS 


Original Design or Adaptation : 
A Representative Example by Napier 


HE announcement that the 3,000 s.h.p. Napier Nomad 

compounded engine will be shown and flown at Farn- 

borough, will no doubt cause a number of prospective 
visitors to take stock of their knowledge of such designs. 
Although information about the Nomad itself is restricted, 
several patents taken out by the Napier company give a good 
indication of the principles which have been in mind and the 
types of design under consideration and development. 

First, it may be as well to point out that certain compounded 
units to which reference has been made since the war, and which 
emanate almost entirely from America, differ, from the Napier 
conception in being adaptations of existing large piston-engines. 
They have represented, in fact, no more than the addition of small 
turbines which, when incorporated in a modified exhaust system, 
can be used either to produce additional power to drive an extra 
supercharger or to feed back power, via gearing, to the crankshaft 
of the main piston-engine. In this way something is gained that 
would otherwise have been lost in the exhaust and some claims of 
remarkable economy have been advanced for engines with this kind 
of compounding. 

In contrast, Napiers some time ago set about developing a com- 
pounded unit which was designed as such from the start, and 
which has no points in common with the American adaptations— 
except, perhaps, the heading to the specifications: ‘Improve- 
ments on or relating to internal combustion engine power plants.” 

It is our purpose here to draw attention to what has already 
been described and not to guess in any way at design details—still 
secret—of the Nomad. A representative description of the Napier 
intention is as follows :— 

“The power plant is of the general type in which an internal com- 
bustion engine operating on the two-stroke cycle produces gases 
utilized primarily to act on a turbine which drives a compressor 
and also an airscrew, the power then available as surplus being used 
in the internal combustion engine to drive a second compressor and 
a second airscrew through the engine crankshaft.’’ 

This may be enlarged upon in the case of one representative 
design by adding that the two-stroke combustion engine is of the 
compression-ignition type. The first airscrew is disposed with its 
axis parallel to the axis of the engine crankshaft, from which it is 


























F H Cc E 
Layout of a Napier project for a compounded power unit with two- 
stroke compression-ignition engine and reheat chamber. 


driven through gearing. The compressor delivering air directly to 
the piston engine—by which in turn it is driven—is of the centzi- 
fugal type. The second compressor, of the axial type, is driven by 
and mounted on the same shaft as the main turbine. When this 
turbine is operative the axial compressor provides a constant flow 
of supercharged air to the engine-driven centrifugal compressor. 
The second airscrew, which is driven through gearing from the 
turbine,;is co-axial with the engine-driven airscrew. 

In the fifth edition of our well-known text-book, Gas Turbines 
and Jet Propulsion*, the following description of operation, with 
the illustration above, is to be found: The reciprocating 
engine A, operating on the two-stroke cycle with compression 
ignition, drives through gearing at the forward end an airscrew B 
arranged with its axis parallel to the engine crankshaft. A centri- 
fugal compressor C at the rear is driven from the forward end of 
the crankshaft by means of a torsionally flexible shaft and gearing. 
The gases produced by the engine are delivered to a duplex 
turbine unit having main and secondary rotors, D and E respec- 
tively, mounted on a common shaft. An extension of the turbine 
shaft passes through the hollow impeller shaft of the centrifugal 
compressor to drive the axial flow compressor F and, in turn, 
through suitable gearing, the co-axial airscrew G. Air delivered 
by the axial compressor is passed through an intercooler H before 
reaching the centrifugal compressor and arrangements are made 
whereby the cooler may be by-passed or alternatively the supply of 
coolant may be varied. 

“Between the engine and the turbine there is arranged a com- 
bustion chamber J into which fuel may be injected and burnt. A 
duct may be provided to by-pass the chamber or the exhaust gases 
may traverse the chamber at all times and control be effected by 
regulation of the supply of fuel. 

“The main flow of the gas is directed through turbine D and 
then issues as a jet with reactive effect from nozzle K. A valve L 
enables some portion of the gases to be diverted as and when 
desired and passed through the secondary turbine E to supplemen 
the power developed by the main turbine in driving the axial flow 
compressor and the airscrew.” 

*Gas Turtines and Jet Propulsion, by G. Geoffrey Smith, M.B.E., 
Iliffe and Sons, Ltd., Dorset House, Stamford Street, London, S.E.1. 
Price 21s (by post 218 9d). 








THE SABRES ARRIVE 


'WENTY-FIVE F-86 Sabre jet fighters of the 116th Fighter 

Intercepter Squadron, U.S.A.F., arrived at Shepherd’s Grove, 
near Bury St. Edmunds, on the afternoon of August 27th. The 
last lap of their delivery flight—made via Goose Bay, Greenland 
and Iceland—was from Stornoway to Shepherd’s Grove and took 
about 1} hours in the face of strong headwinds. The arrival was 
witnessed by a large crowd and as the Sabres were touching down 
a U.S.A.F. band was playing. The R.A.F. provided a guard of 
honour. Colonel R. J. Garrigan, the Group Commanding Officer, 
was welcomed by Major-General Leon ) Pcemng Commanding 
3rd U.S. Air Force, A. V-M. C. E. M. Guest, Assistant Chief of 
Air Staff (Operations), and A. V-M. the Earl of Bandon, A.O.C., 
No. 11 Group. 

The 116th Squadron is a National Guard unit (equivalent to 
an R.Aux.A.F. squadron) mobilized for active service in February; 
it is a component of the 81st Fighter Intercepter Wing, which has 
been assigned for duty in Great Britain for an indefinite period. 
The Squadron Commander is Colonel Frank W. Frost. 

Welcoming the pilots, Maj.-Gen. Johnson said that the U.S.A.F, 
and R.A.F. worked so closely together than an American would 
hardly know he was in a foreign country. The only difference 
was in speech, but words like sincerity, honesty and integrity were 
common to both nations. 


ATOMIC-ENERGY CHIEF 


T was announced in London last week-end that the Minister of 

Supply has appointed Lt.-Gen. Sir Frederick Edgeworth Morgan, 
K.C.B., as Controller of Atomic Energy, with effect from Oct. Ist. 

General Morgan has had a distinguished Army career, and in 
1944-45 was Deputy Chief of Staff to the Supreme Commander, 
A.E.F. He is the author of a notable book, Overture to Overlord, 
on the planning of the invasion of Europe. 


DEATH OF A. CDRE. MAYCOCK 


C- is with regret that we have to record the death, in Stockholm 
on August 21st, of A. Cdre. R. B. Maycock, O.B.E., who had 
been British Air Attaché there. 

Born in 1886, Richard Beachamp Maycock entered the Royal 
Navy in 1913 and transferred to the R.N.A.S. in 1915. He 
received a permanent commission in the R.A.F. in 1918, and 
retired with the rank of air commodore in 1935, afterwards joining 
Handley Page, Ltd. During his R.A.F. service he was Assistant 
Air Attaché, then Air Attaché, in Buenos Aires, from 1931 to 1934. 

At the outbreak of war, A. Cdre. Maycock was recalled, and 
occupied the post of S.A.S.O. in Nos. 15 and 17 Groups, Coastal 
Command. In September, 1941, he was appointed to the Stock- 
holm Attaché post, an important and responsible one which he 
occupied with distinction throughout the war years. 
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CIVIL AVIATION 


scene of two congresses of outstanding importance in 
the air-transport world, aside from another important 
meeting—the Third Anglo-American Aeronautical Confer- 
ence of the R.Ae.S. and I.Ae.S., reference to which is made 
elsewhere in this issue; and at this conference at least three 
papers of direct concern to airline operators are to be read. 

‘The two events to which we refer here are, first, the Seventh 
Annual General Meeting of the International Air Transport 
Association and, secondly, the Commonwealth Air Transport 
Conference. 

It has now been officially announced that the I.A.T.A. meeting 
will be opened by the Prime Minister, the Right Hon. C. R. 
Attlee, M.P., on September roth. Sir Miles Thomas, chairman of 
B.O.A.C, and I.A.T.A.’s president-elect for the forthcoming year, 
will take office at the plenary session on the first day. 

The discussions themselves will take place from September roth 
to 14th and will constitute the first full assembly of I.A.T.A. to be 
held in the United Kingdom since 1936. More than 150 repre- 
sentatives of over 60 of the world’s international airlines will be 
present; and in most cases delegations will include the chairmen 
and managing directors of the companies concerned. The 
meeting place is to be the ancient hall of Westminster School in 
London. 

A glance at the provisional list of visitors reveals the names of 
such true pioneers of civil aviation as Juan Trippe, W. Hudson- 
Fysh and Dr. Albert Plesman. We are certain that everybody con- 
cerned with British airline operation will join us in welcoming 
them, for while the destinies of international air transport are in 
the hands of men of this calibre, and guided by the spirit of mutual 
co-operation and goodwill which enables such a wide exchange of 
views to take place, we need have little doubt about the future 
prosperity of the industry. 

A day has, of course, been set aside in the programme to enable 
the delegates to visit the $.B.A.C. Show at Farnborough, where 
they will be able to assess at first hand the value of this country’s 
contribution to the technical side of air-transport development. 

Then, from September 25th to October sth, following the 
1.A.T.A. Assembly, there will be the conference of representatives 
of all Commonwealth (including Colonial) Governments to 
examine the present state of air transport organizations throughout 
the British Commonwealth. Particular attention will be paid to the 
problems of air traffic control arising from the introduction of 
turboprop and turbojet aircraft on routes running through British 
territories. 

The conference will be under the chairmanship of Air Chief 
Marshal Sir Frederick W. Bowhill., G.B.E., K.C.B., C.M.G., 
D.S.O., Chief Aeronautical Adviser to the Minister of Civil 
Aviation; the session will be opened by Sir Arnold Overton, 
K.C.B., K.C.M.G., M.C., Permanent Secretary to the M.C.A. 


| 
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THE BOSS : Although he has now been in office for several months, it has 
become apparent that Britain’s present Minister of Civil Aviation, Lord 
Ogmore, while an inveterate traveller is yet apt to shun publicity. 
We count ourselves fortunate, therefore, in having obtained these two 
informal photographs of him. He is seen on the left with members of 
the Air Transport Advisory Council during a visit to the Channel Islands 
and, at the foot of this column, chatting with Capt. R. A. E. Jones, who 
commanded the Hermes which took him to Nairobi, where he represented 
the United Kingdom at talks concerned with the defence of South Africa. 


U.S. PASSENGER-TRAFFIC RECORD 


ECENT statistical reports suggest that the volume of airline 

traffic in the United States is, for the first time, approaching 
that of Pullman traffic on the American railway system. Last 
year the internal airlines flew a total of nearly 8,000,000,000 
passenger-miles and it is believed that by the end of this year the 
total should be about one-third higher. 

Pullman travel in 1950 totalled 9,340,000,000 passenger-miles 
and is expected to improve by I§ to 20 per cent this year. 
Passenger revenue for the 16 major trunk airlines in 1950 reached 
$430,000,000 (about £153,500,000), and was already ahead of 
the Pullman total of $303,800,800 (about £108,500,000). Before 
the 1939-45 war, the regular airlines were carrying only about 
one-eighth of the Pullman traffic; in 1946 the percentage was 
23 per cent and it has been rising ever since. 

The sharp increase in travel which has helped to improve 
airline results in this spectacular fashion is attributed mainly to 
the Korean war and to the U.S. re-arma- 
ment programme. Also it is thought that 
the efforts which have been made recently 
to promote “‘off-season’’ traffic and the de- 
velopment of the “coach” services have 
undoubtedly had a marked effect on the 
overall results. Certain individual com- 
panies have indeed made remarkable 
progress in smoothing out seasonal fluctuations. It is reported, 
for example, that in June—generally a slack month for traffic to 
Florida—Eastern Airlines carried more passengers than in 
January (normally the peak month) by offering low-cost “all- 
expense” tours. T.W.A. also discounted their customary 
winter slump by offering similar flights to the south-western 
States. 

The fact that many companies are now acquiring first-class 
equipment—such as DC-6Bs, with their increased payload—is 
also a contributory factor in producing high revenue. Although 
the “‘coach’’ services are developing rapidly and are now being 
offered over 11 heavily travelled routes, they still constitute a 
relatively small part of the airlines’ total traffic. Most of the big 
companies offer only one or two “‘coach’’ flights a day, as com- 
pared with 10 to 15 normal scheduled services. 


AIRLINE ‘‘ASSOCIATE” APPLICATIONS 


T= Air Transport Advisory Council, which advises the 
Minister of Civil Aviation on applications made by independent 
companies to operate scheduled air services under Associate 
Agreements with the British Corporations, will shortly consider 
applications for services to be operated in the period commencing 
1952. The Council has requested that applications for these 
services should reach them before September 17th next, and points 
out that any received after that date will have to be considered on 
their merits in the light of any recommendations which may have 
already been made for the route in question. 


Lord Ogmore and Capt. R. A. E. Jones, of B.0.A.C. (see caption above.) 
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T.E.A.L.'’s new Solent ‘‘City of Belfast’’ photographed shortly before 
take-off on its recent delivery flight to New Zealand. 


T.E.A.L.’s SOLENT FLEET INCREASED 


ON Wednesday, August 22nd, a newly overhauled Solent left 
the Belfast works of Short Brothers and Harland, Ltd., on 
the first stage of a delivery flight to New Zealand. Appropriately 
named City of Belfast, the aircraft is to go into service with 
Tasman Empire Airways, Ltd. On its journey to New Zealand 
it will follow a route via Castle Archdale, Gander (Newfound- 
land), Norfolk (Virginia, U.S.A.) then down the east coast of 
America to Corpus Christi (Texas), San Francisco, Honolulu, 
Canton Island, Fiji, and thence to New Zealand. The 1,800 n.m. 
stage from Castle Archdale to Gander will be completed in one 
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flight, while the 2,096-mile hop from Honolulu to Canton Island 
will also be a direct flight. Normally, aircraft bound for Australia 
choose the Middle East route. T.E.A.L. already use four Solents 
on services between New Zealand and Australia. 

An interesting sidelight on this flight is that City of Belfast will 
in effect, be following the trail blazed by other Short-built flying- 
boats which, before the war, established the first commercial 
passenger service across the North Atlantic. These were, of 
course, the famous “‘C”’ Class flying-boats, and it is perhaps not 
generally appreciated that such a service was actually in opera- 
tion at that time. 


HEAVY TRAFFIC IN BRITISH GUIANA 


Te spectacular increase in the traffic results of British Guiana 
Airways last year—as revealed in the recently published 
annual report—is said to have exceeded even the company’s most 
optimistic expectations. In view of the fact that, during the past 
two years, most of the major mining concerns which provided 
the bulk of the payload traffic have closed down, it was thought 
that the company would have experienced a sharp fall in the 
available volume of traffic. In practice, however, B.G.A. have been 
able to record progress to such an extent that it now seems possi- 
ble that the airline may soon be able to operate on a self-sufficient 
basis, i.e., without the assistance of the annual subsidy paid by 
the Calony’s Government. 

The' most spectacular rise was seen in freight traffic, the volume 
of which, at 3,730,550 Ib, exceeded that of the 1947-48 peak year 
by about 200 per cent. This healthy outlook in B.G.A.’s affairs 
is thought to be indicative of progress now being made in the 
development and expansion of communications in the interior— 
progress which has given the necessary impetus to industry in 
the remote areas of the Colony. Three industries in particular— 
balata, beef and tobacco—have contributed the bulk of the air- 
line’s freight traffic during the past financial year. The company 
operates a fleet of Dakotas. 


BRITISH AIRWAYS OPERATING STATISTICS FOR APRIL, 1951 


(Figures for the corresponding period of 1950 are given in parentheses) 





B.O.A.C. 
All 
Areas 


B.O.A.C. 
Western 
Area 


B.0.A.C. 
Eastern 
Area 


B.0.A.C. 
South 
American 
Area 


B.E.A. 


Divisions 


B.E.A. 
Continental 
ivision 


B.E.A. 
British 
Division 


B.E.A.’s 
Associates 





Usable capacity ton-miles 
Revenue load ton-miles ... 
Overall rev. load-factor ... 
Available seat-miles 
Revenue pass.-miles 
Rey. load-factor (pass.) ... 
Total a/c-miles 
Revenue a/c-miles 
Revenue passengers 
Cargo (tons): 

Mail sae 

Freight ... 
Total revenue hr 
Total non-revenue hr 


Equivalent annual utiliza- 
tion (rev.hr per ajc) ... 


Percentage regularity 
Unduplicated route-miles 


Average stage flight (miles) 








15,416,816 
(11,913,449) 
9,716,775 
(6,597,711) 
65.1 
(56.0) 
98,487,524 
(72,992,284) 
$8,861,143 
(40,253,955) 
59.8 
($5.2) 
2,742,994 
(2,502,928) 
2,542,177 


19,039 
(13,953) 


210.4 
(156.0) 


(372.8) 
11,366 
(10,201) 
1,081 
(1,623) 


2,064 
(1,401) 
99.9 





3,440,205 
(2,264,077) 
1,975,060 
(1,220,354) 
57.0 
(53.9) 
25,342,979 
(17,574,081) 
14,433,278 
(8,636,225) 
57.0 
(49.1) 
441,223 
(345,363) 
427, 
(329,212) 
(2,695) 





9,246,328 
(7,348,134) 
6,749,456 
(4,642,597) 

73.0 
(63.2) 
58,184,690 
(41,801,964) 
38,303,801 
(27,471,435) 
65.8 


1,612,287 

(1 400,654) 
11,323 
(8,723) 


156.6 
(109.0) 
392.1 
(255.4) 

382 





2,233,448 
(2,169,106) 
992,259 
(734,760) 
444 
(33.9) 
14,959,855 
(13,616,239) 
6,124,064 
(4,146,295) 
40.9 
(30.5) 
63. 
(453,254) 
397,514 
(436,284) 
2,700 
(2,750) 
22.2 
(16.3) 
776 
(59.3) 
1,774 
(1,984) 
(89) 
je) 
100.0 
(96.9) 
(17,028) 
970 
(938) 





4,768,709 
(4,108,002) 
2,933,745 
(2,374,655) 

61.8 
(57.9) 
39,133,701 
(32,760,878) 
24,700,946 
(20,249,951) 
4 
(61.8) 
(1,670,843) 
1,840,763 
(1,569,381) 
77,901 
(68,364) 
494.3 
(371.8) 
1,085.4 
(790.3) 
11,960 
(10,496) 
(769) 
1,681 
(1,447) 
97.4 
(98.1) 
17,020 
(13,151) 
(222) 





3,772,016 
(3,207,323) 
2,381,045 
() 869,369) 
63.3 
58.4) 
30,388,718 
(24,037,380) 
19,405, 
(15,125,676) 
63.9 


(39,255) 
832.9 





996,693 


(8,723,498) 
5,295,337 
(5,124,275) 
60.6 


(58.7) 
432,315 


(414,398) 
258 





178,646 
(160,307) 
85,037 
(40,610) 
47.6 
(25.3) 
(1,011,126) 


641, 
(350,753) 
64.7 








ib April, 1951, the United Kingdom Airways Corporation 
carried substantially more traffic than in the corresponding 
month of the previous year; nearly 13,000,000 short ton-miles 
were flown at an overall revenue load-factor of 64 per cent. 
These figures can be compared with 9,000,000 short ton-miles 
and a load-factor of 56 per cent for April, 1950. 

Most of the results for both airlines show marked increases 
over last year’s figures, particularly so far as passenger traffic is 
concerned. B.O.A.C. recorded over §8,000,000 passenger- 
miles—a 46 per cent rise, and only slightly less than the record 
month of September, 1950. The passenger-miles flown in the 
Eastern, Western and South American Areas increased by 39, 
67 and 48 per cent respectively. 


In B.E.A.’s international passenger traffic results the sharp 
seasonal rise which appeared in March was seen to continue 
throughout April. In the Continental Division alone 19,000,000 
revenue passenger-miles were flown, as compared with 16,000,000 
in March and 15,000,000 in the previous April. 

It will be seen, also, that the amount of freight and mail carried 
by companies operating under associated agreements with B.E.A. 
was much greater than in the corresponding month of last year; 
the actual percentage increases for freight and mail ton-miles 
flown were 120.1 and 246.4 per cent respectively. 

It should be noted that the short ton of 2,000 Ib is now being 
used by the M.C.A. in compiling these tables, instead of the 
long ton unit (2,240 lb) which was previously employed. 
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PREVIEW DELIVERY: On August 22nd R.M.A. ‘‘Elizabethan,"’ the flagship of B.E.A.'s new Airspeed Elizabethan fleet, was delivered to London Airport 

by Mr. G. B. S. Errington, the manufacturers’ chief test pilot. The aircraft has been officially loaned to B.E.A. for a short period for training purposes. 

In the left-hand photograph Mr. Errington can be seen handing over the ship’s papers to Capt. C.E.F. Riley, D.F.C., Flight Captain of No. 8 
(Elizabethan) Flight. Mr. Gordon Marshall, also of Airspeeds, is the man with the “Delivery-day”’ smile. 


CIVIL AVIATION ..: 


ITALY’S AIR-TRANSPORT DIFFICULTIES 


[- was reported from Rome last week that the Italian Govern- 
ment has appointed a committee of inquiry to investigate the 
critical state of affairs now obtaining in the field of commercial 
aviation in Italy. One statement says that the committee has been 
detailed to report whether, bearing in mind the need for State 
assistance, it is in the country’s interest to “have civil aviation at 
all.” Taken at its face value this sounds rather sweeping, and 
we can only presume that the real purpose of the inquiry is, in 
fact, to decide whether further participation by the State in the 
Italian air transport industry is justified:- 

For some time now it has been apparent that grave difficulties 
have faced Italy’s two major airlines, mainly owing to lack of 
Government support. It seems unlikely that, without further 
national subsidies, the two principal companies, Alitalia and 
L.A.I., can continue to operate their present schedules; and, as 
there is little likelihood of sufficient capital being subscribed 
locally to enable them to carry on as independent undertakings, 
it is conceivable that the present foreign shareholders (B.E.A. in 
the case of Alitalia and T.W.A. for L.A.I.) may be offered the 
opportunity of taking a greater financial interest in the two airlines. 

Incidentally, on August 2oth, Alitalia reintroduced its services 
between Rome and London, using 44-seat DC-4s, on an initial 
schedule frequency of twice weekly. The service was originally 
started in 1947 with S.M.95s and was temporarily suspended on 
February 7th last. 


JAPANESE INTERNATIONAL SERVICES ? 


AN unconfirmed report from Tokyo contains the informa- 
tion that Japan is planning to introduce international air 
services once the forthcoming Peace Treaty has been signed. 
September 8th is mentioned as the tentative date for the signatories 
to convene for this purpose. In Flight last week we reported the 
progress to date with the formation of a foreign-controlled 
domestic airline to run Japanese internal services. This latest 
report intimates that regular services to Indonesia, Karachi and 
San Francisco would constitute the first routes of the proposed 
international operations, for which, incidentally, the Japanese 
Transport Ministry has suggested the use of Super Constellations. 
It is understood that assurances have been obtained from Japanese 


heavy-industrial interests that the construction of such aircraft can 
be undertaken locally under licence “in order to avoid placing 
unfair demands on the American aircraft industry.” 

The U.S. might be willing to sponsor and equip the inter- 
national airways project, which could probably be represented as 
part of the American plan for Japanese development in South-east 
Asia. 

Looking ahead to the possible effects of the rebirth of civil 
aviation in Japan on this scale, it does not seem likely that Australia 
would view the scheme with much enthusiasm in view of the fact 
that her own operator, Q.E.A., is known to be desirous of including 
Indonesia in its present schedules between Japan and Australia. 
Eventually, also, Australia might be faced with demands that Japan 
be accorded reciprocal rights for services to Australia in exchange 
for the present Qantas rights to serve Japan. 


RANGE TESTS ON D.M.E. 


AS indicated in the article on distance-measuring equipment on 
pages 258-259 of this issue, Ferranti, Ltd., have to date 
completed the installation of two of the three D.M.E. beacons 
which are to be located, respectively, at London Airport, Rome 
and Cairo. D.H. Comets should therefore be using D.M.E. on 
scheduled services to the Middle East before the end of this year. 

The beacons at London and Rome have already been tested in 
a series of flight trials in which a specially equipped DC-3 has been 
used. In view of the fact that these are the first installations in 
Europe to be designed specifically for civil aviation, the results of 
the calibration tests are of particular interest. From London 
Airport four tracks—north, south, east and west—were flown, and 
the ranges obtained varied from a minimum of 24 n.m. (at 1,000ft 
on a northerly heading) to a maximum of 115 n.m. (at 10,000ft on 
a westerly heading). Ferranti have stated that the results achieved 
at London agree with the theoretical ranges which were calculated 
on a “‘line-of-sight’”’ basis, taking into account the contours of the 
terrain surrounding the beacon. 

The results achieved so far with the Rome beacon have been 
characterized by a wide variation in range, particularly on oversea 
tracks. One figure of 78 miles obtained at 1,000ft was considerably 
greater than the estimated maximum, and it is thought that these 
excessive ranges may be the result of the super-refraction effect 
first noticed in the Mediterranean area during the war. 

When the Cairo installation becomes operational and.the Comets 
begin their flights on this route, it will then be possible to obtain 
information on the high-altitude coverage of these beacons. 


BREVITIES 


RECENTLY published M.C.A. Information Circular states 
that, because of a temporary shortage of certain maintenance 
items, it may not be possible, until further notice, to provide 
G.C.A. facilities at British airports unless ten minutes’ prior notice 
is given. To assist in conserving spares, also, only limited facilities 
for practice “talk-down”’ approaches will now be offered. 
* * * 

To give a practical demonstration of the benefits of using 
helicopters on inter-city feeder services, Westland Aircraft, Ltd., 
last week made a series of demonstration flights with an S-51 
between Manchester, Bradford, Leeds and Sheffield. The 
passengers included many officials of municipal authorities. 
A total of 22 flights were scheduled between Ringway and Yeadon 
airports and the Balfour Sports Ground at Sheffield. 


Despite the present trend of rising costs, Tasman Empire 
Airways, Ltd., have shown a profit of £16,591 on their operations 
in the past financial year. After interest on loan capital has been 
paid the net profit will be £781. The company now has an annual 
turn-over of £1,000,000 for operations over a route network of 
8,549 miles. 

* * * 

Aquila Airways is believed to be the first of the British indepen- 
dent companies to adopt an aircrew salary-scale corresponding 
with that of B.O.A.C. and B.E.A. As in the newly revised 
Corporation rates, captains will receive increments according to 
seniority. Aquila, it will be remembered, operates Hythe flying- 
boats on the Southampton-Lisbon-Madeira route—a service which 
has proved extremely pcpular, especially with holiday visitors. 
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GLOsTER METEOR 


GLOSTER AIRCRAFT COMPANY LIMITED * Member of the Hawker Siddeley Group 
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CIVIL AVIATION ... 


A B.O.A.C. Constellation recently broke the commercial air- 
craft speed “record”? for the 2,000-mile hop from Darwin to 
Sydney; its average speed was 328 m.p.h. 

* * * 


Ata cost of almost £250,000 the terminal building and facilities 
at Glasgow’s Renfrew Airport are to undergo improvements 
which, it is hoped, will be completed by next May. 


* * * 


Capt. “‘Mike’’ Pearce of Central African Airways has retired 
from his post as the company’s superintendent of flying. After 
having logged some 2,000,000 miles in the air, he is giving up flying 
altogether. 

7 * * 

The Chairman of the Scottish Advisory Council, Sir Patrick 
Dollan, recently vy mer the hope that the total of passengers 
carried annually in Scotland would rise to 300,000 within the next 
three years; last year it was 150,000. Present traffic trends indi- 
cate that this may well be the case. 

* * + 


On Wednesday, August 22nd, B.O.A.C. made two charter 
flights with servicemen, one to carry 40 R.A.F. personnel from 
London Airport to Livingstone and the other to transfer 40 mem- 
bers of the Burmese Air Force from Rangoon to the United 
Kingdom. Although the Corporation recently announced the 
cancellation of charter flights through India and Pakistan because 
of the fuel situation, the two governments concerned are reported 
to have made special arrangements to supply fuel for these flights. 

* * 


An operating profit of about £250,000 was realized by B.O.A.C. 
in the first quarter of the current financial year. About £200,000 
of this sum was made in July, when revenue reached a record 
figure of £2,873,000. In the twelve months ended February 28th, 
the corporation’s operating deficit was £3,140,000 compared with 
£6,260,000 in the previous twelve months. The annual operating 
results of B.O.A.C. and B.E.A. for the year ended March 31st 
were announced last Wednesday (see p. 242). 

* 


* o 


Pressure of work on the new Berlin Airlift is continuing, but 
additional aircraft do not seem to be required at the present time. 
Only one British-owned Tudor is operating into the British 
sector; it makes several round trips daily between Berlin and 
Hamburg and carries an average of 50 tons per day. Manifests 
show a wide range of cargo, from heavy machinery to jam. To 
facilitate the reception and delivery of cargoes in Hamburg, a 
separate company has been formed; it is composed of a group of 
Hamburg air-freight forwarding agents. 


EVERY WAVE FAMILIAR: At the end of a transatlantic flight iast week, 

Eng. Off. E. D. Gilbertson of B.0.A.C. became the first aircrew member 

of the Corporation to have crossed the North Atlantic 350 times. Before 

joining B.O.A.C. in 1942 Eng. Off. Gilbertson served as a flight engineer 
with Coastal Command. 


The Australian Government has approved the expenditure of 
£A690,000 to build a modern landing-strip on the Cocos Islands 
and to provide facilities for a regular service between Australia 
and South Africa. An R.A.A.F. works squadron, comprising 
500 personnel, will begin work within the next few weeks. The 
existing runway of perforated steel plate is to be replaced by 
8,o0oft of crushed coral. A marine base for air/sea rescue launches 
is also planned. Q.E.A. hope that it will be possible to start 
a regular passenger service by March, the proposed route being 
from Perth to Johannesburg, via the Cocos Islands and Mauritius. 


EXETER’S FESTIVAL AIR DISPLAY 


i i was most encouraging for all who believe in the importance 
of airmindedness in this country, and its furtherance through 
the efforts of civil aviation groups, to see such an excellent turn- 
out at Exeter Airport last week-end. It was particularly well- 
deserved encouragement in the case of the organizers, who, in 
spite of the threatening, blustery weather, were to be heard after 
lunch reporting to each other, “The roads are stiff with traffic.” 
In fact, very little rain fell on the airfield during the afternoon, 
although storms were to be seen all round, and the 15,000 spec- 
tators, having sorted themselves out at the gates, found plenty to 
entertain them. 

Both the R.A.F. and the Navy gave excellent support to the 
programme, although we failed to detect anything of a secret 
nature which might have justified the ban on photography by the 
R.A.F. There were Tiger Moths, Ansons, and even a Beaufighter, 
together with some visiting Vampires and Meteors; but perhaps 
the Chrislea hangar on the north side is about to bring forth a 
delta Super Jeep. (Photography is to be allowed at Farnborough). 

This year the flying programme was deservedly the subject of 
favourable comment all round. There was never an unnecessary 
moment of delay, in spite of anything but ideal weather, and so 
anxious to be punctual were the performers, that the Mayor, 
Alderman F, P. Cottey (who arrived in a Bristol helicopter, with 
Mr. Hosegood at the controls) had to compete with a well- 
executed demonstration by No. 84 A.T.C. Gliding School as he 
delivered his last few opening words. Not one of the 17 events 
can fairly be omitted from this necessarily brief account; in rather 
telegraphic form, therefore, we report: The gliding was pleasing; 
the pupil-and-instructor act was well up to standard; S/L. 
Miller’s crazy fiying in a No. 12 R.F.S. Tiger was among the 
dicy-ist we have witnessed; a No. 10 R.F.S. turn—tied Tiger 
formation flying—was executed in a very creditable manner; 


S/L. Turner’s Chipmunk aerobatics were smooth; the fly-past 
demonstration of aircraft-speed increase over 20 years (Tiger, 
Anson, Beaufighter, Spitfire) was original and well co-ordinated; 
F/L. R. E. Morgan’s Vampire demonstration (No. 614 Squadron, 
R.Aux.A.F., Llandow) was as good as could be expected, a bad 
spell of weather joining in at the time; No. 1832 R.N.V.R. (A) 
Squadron’s mock attack with their Seafires from Culham was 
lively and their formation good; No. 662 A.O.P. Squadron 
(represented by Capt. J. Elston and his Auster) co-operating with 
Royal Devon Yeomanry Artillery (T.A.) gave a dramatic demon- 
stration of target location and gunfire-direction by aircraft; the 
Bristol Sycamore pirouetted, climbed, and slid in a quite graceful 
manner; three members of the remarkable Patrouille d’Etampes 
were present (pilots Lt. Kerguelen, Adjutant Charollais, and 
Sgt. D’Hulst) and though bounced around unmercifully by the 
increasing wind, managed most of their fascinating repertoire, 
though with a full outside loop in formation added and rather less 
inverted flying than usual; Sea Vampires of 702 R.N. Squadron 
(Culdrose) pleased everyone with their formation aerobatics; No. 
809 R.N. Squadron gave a really spirited low-level attack in their 
Sea Hornets; Exeter C.A.A.C.U. Spitfires also raced round at low 
level to exercise the guns and gunners of No. 256 L.A.A. 
Regiment R.A. (T.A.); F/L. Latham from 614 Squadron, 
R.Aux.A.F., did very well on his Meteor solo; and, finally, defying 
the elements’ worst of the afternoon, including a wind gusting to 
25 knots, two Apex group parachutists courageously leaped at 
low level—one nevertheless managing a few seconds’ delay drop 
—and in spite of a great deal of “allowance,” both sailed rapidly 
over the northern airfield boundary into the wooded hills beyond 
Happily, a collar-bone injury sustained by Johnny Ralling on 
landing is not very serious. 

Exeter’s Air Day ended with a dance organized by the Club. 
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Royal Air Force and 
Naval Aviation News 


S. of S. in Canada 


R. ARTHUR HENDERSON, Secret- 

ary of State for Air, arrived in Ottawa 
on August 24th on a week’s visit to 
Canada to check progress of British pilots 
and navigators under training there. An 
augmented training plan is believed to be 
under consideration. Before he left 
London Mr. Henderson said that there 
were at present 350 cadets in Canada, and 
altogether 700 would be trained a8 year. 
The S. of S. is to visit both the Canadair 
and Avro Canada plants and may discuss 
with the Cabinet Defence Committee the 
possibility of Canada’s building airframes 
for the R.A.F. 


Cost of “Eagle” 


[N evidence given before the Select 
Committee on Government Dockyard 
Estimates, it has been stated that the 
36,000-ton aircraft carrier, H.M.S$. Eagle, 
will cost £14,137,000, without guns. 
H.M.S. Eagle was launched at Belfast by 
Princess Elizabeth in 1946 and is expected 
to commission later this year from Devon- 
port. Her war complement will include 
100 aircraft and 2,750 officers and men. 


Coastal Competitions 

HE first competition among squadrons 

of R.A.F. Coastal Command for the 
Aird Whyte Challenge Trophy for air 
gunnery and bombing is being held at the 
Fowey bombing range, Cornwall, from 
August 30th to September 4th. The 
competition is open to all landplane and 
flying-boat squadrons of the Command. 
Squadrons will attack a waterborne moving 
target with front guns and will drop 
bombs. Nos. 203 and 210 Squadrons, 
flying Lancasters, are competing on 
August 30th, 31st and September Ist, and 
the Sunderlands of Nos. 201 and 230 
Squadrons on September 3rd and 4th. 
Two senior officers of Headquarters, 
Coastal Command, are the judges and the 
referee is Air Marshal A. C. Stevens, C.B., 
A.O.C.-in-C., Coastal Command. 

The trophy—a two-handled silver bowl 
—was presented to the Command in 
June by Mr. and Mrs. G. Aird Whyte in 
memory of their son, Sgt. N. F. Aird 
Whyte, an air gunner, who was killed 
while flying on operations in Coastal 
Command in 1943. It will be handed by 
the donors to the winning squadron at a 
date yet to be arranged. 

Another new trophy, the Coastal 
Command Squadron Trophy, presented 
by the Coastal Command Officers’ Re- 
union Dinner Club, is also being competed 
for this year for the first time. The 
trophy is for airmanship and the conditions 
of its award may vary from year to year. 
This year it is being awarded to the 


squadron with the highest percentage of 


instrument ratings combined with the 
lowest accident rate. It will be presented 
to the winning squadron at the annual 
dinner of the club at the Connaught 
Rooms, London, on September 7th. 


FLIGHT 


EXERCISING IN MALTA: Twenty-eight R.Aux.A.F. airmen and airwomen were flown to Malta 
to augment the R.A.F.’s fighter contro! organization for the recent N.A.T.O. exercise. Seen on 
the job in this picture are, from front to rear, Sgt. D. V. Freeman, L. A/C. J. M. Pope and F/L. G. R. 
Adams. gy 3 on the right is Sgt. J. E. Mabey, and in the background, seated, are (left) Cpl. 


Shaw and (right) S. AJC. P. J. 


Moral Leadership Reunion 


A REUNION service for present and 
former members of the Royal Air 
Force and the Royal Navy who have 
attended Church of, England Moral 
Leadership Courses during their time in 
the Services will be held at St. Martin’s- 
in-the-Fields, Trafalgar Square, London, 
at 3 p.m. on Saturday, September 22nd. 
The preacher will be the Bishop of 
Willesden. 


1833 Squadron for Holland 


N2: 1833 R.N.V.R. Squadron, stationed 
at Bramcote, near Birmingham, will 
undertake a week-end flight to the Royal 
Netherlands Air Station at Valkenburg, 
Holland. Eight officers and four ratings, 
led by Lt. Cdr. R. F. Hallam, R.N.V.R., 
will embark in six Seafires and one Anson 
on September 28th and will return two 
days later. 


Paratroopers Honour “Triumph” 
CFRICERS of the 16th Independent 
Parachute Brigade presented a silver 
salver to the aircraft carrier H.M.S. 
Triumph at Portsmouth on August 15th. 
The salver bears the figure of a paratrooper 
in full kit, and the gift was made to the 
ship in appreciation of the hospitality 
shown by her officers and men to the 
brigade when the Triumph took them from 
Portsmouth to Cyprus early in June. 


Navy Recruits Observers 


TH Admiralty announce that the 
scheme whereby former Naval pilots 
not above 33 years of age may now apply 
to re-enter the Navy in flying appointments 
has been revised to include observers, and 
to provide that the appointments may now 
be for a period of four years or for longer 
periods up to eight years according to age. 
These, periods would be followed by 
varying periods of reserve service on the 
Emergency List up to a maximum of 
seven years for those serving eight years 
on the Active List. The engagement 
carries a tax-free gratuity of £1,500 for 
those who undertake to serve for eight 


Thubron, a regular stationed in Malta. 


years at the outset and at the rate of 
£175 per annum tax free for shorter 
periods, e.g. £700 after four years. This 
is the newest example of the steps the 
Admiralty is taking to meet its require- 
ments of officers to fly. 


Battle of Britain “ At Homes ” 


'HREE-QUARTERS of a _ million 

~_— are expected to attend this 
year’s Battle of Britain Week At Homes at 
66 R.A.F. stations on Saturday, September 
1sth. Fighter Command is opening more 
than a dozen stations and Flying Training 
Command are inviting the public to 
sixteen. There will be no charge for 
admission, but proceeds from car parks, 
programme sales and other activities will 
be shared by the R.A.F. Benevolent Fund 
and the Royal Air Forces Association, 
which last year received a total of £13,625 
from At Homes. British Railways will 
again issue cheap-day tickets to railway 
stations near the airfields concerned from 
points within a 30-mile radius. 

Following are the R.A.F. airfields to be 
opened. Where towns or cities are affiliated 
to these stations they are shown in 
parentheses. 

Valley; Cardington (Bedford), Henlow (Hitchin), 
Abingdon (Oxford), Halton (Aylesbury), Water- 
beach (Cambridge), “lawarden; Hooton Park; 
St. Eval Cewenay), Aount Batten (Plymouth), 
Debden (Saffron 
and Hornchurch), North Weald; 
ars agg (St. Athan (Cardiff), 
), Aston 
coon 9 Thorney 
Andover (Andover). 

Dalcross; West (Maidstone), 
Biggin Hill; Hastings {Fotheseons), Woodvale ; 
West Kirby (Birkenhead), Kirkham (Preston), 
Weeton (Blackpool), Cranwell (Sleaford), Manby 
(Louth), Binbrook (Grimsby), Hemswell (Gains- 
— Scampton; Coningsby (Boston), Hendon 
(Hendon), Kinloss (Elgin, Forres and Nairn); 
Feltwell Urietford), Coltishall (Norwich), Watton; 
Aclington (Newcastle-on-Tyne), Newton; Benson 
(Reading), P Dock; Cc 4 

ern! Ne der-Lyme), 
(Shrewsbury), “Bridgnorth og mm, Cosford 
West Freugh; Melksham (M 

Ch ), Colerne (Bath), 
Church Fenton (Leeds), Yeadon; Linton-on-Ouse 
(York), Catterick (Richmond), Leconfield (King- 
ston-upon-Hull and Beverley), Dishforth (Harro- 
gate), Middleton St. George (Darlington), Thorn- 
aby; Jurby 


ilton; Little 
own; Sout 

Island (Ports- 

Upwood (Peter- 





coon 














( (Birmingham), 
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AN AMERICAN IN CANADA: The Royal 
Canadian Air Force is placing in service a 
number of Lockheed T-33 two-seat jet trainers, 
developed from the F-80 Shooting Star fighter. 
Mlustrated is one of the first of these handsome 
tandem-seaters. 


Service Art 


TH R.A.F. has been invited by the 
Army Art Society to take part in the 
society’s exhibition at the Imperial Insti- 
tute, South Kensington, London, from 
November 14th to 29th. The receiving 
day will be November rst. Particulars 
may be obtained from the Secretary, Army 
Art Society, 98, Piccadilly, London, W.1. 


R.A.F. Aeromodelling 


Ts finals of the Royal Air Force Model 
Aircraft Association’s competition this 
year will be held at R.A.F. Station, 

i y, Lincs (the most central air- 
field available) on September rst and 2nd. 
Mem are to assemble this evening, 
August 31st, and contest flying will start 
at noon the following day. Events will 
include duration tests by models powered 
with miniature diesel and jet units as 
well as rubber-driven aircraft and gliders. 
There will be speed tests and team-racing 
events. Other spectacular contests will be 
aerobatics and flights—including take-off 
and landings—by radio-controlled models. 
A concours d’ elegance will also be held in 
which finish, workmanship and detail will 
gain the winning points. 

The President of the Association is Air 
Chief Marshal Sir Hugh P. Lloyd, Air 
Officer Commanding-in-Chief, mber 
Command. All stations throughout the 


R.A.F, are encouraged to form clubs, 
membership of which is limited to serving 
personnel of the R.A.F., W.R.A.F., and 
members of other Armed Forces on the 
posted strength of a R.A,F. station. This 
is another R.A.F. activity in which U.S.A.F. 
personnel may—and do—take part. 


R.A.F. Horticultural Show 


T= ninth annual Royal Air Force 
Horticultural Show, in the Royal 
Horticultural Society’s Old Hall in Vincent 
Square, Westminster, on September 18th 
and 19th, will be opened at 3.30 p.m. on 
the first day by Mrs. Attlee. Open to all 
R.A.F. stations maintaining unit farms or 
gardens for the benefit of messes, the show 
is held to encourage units to grow food of 
better quality and greater variety and in 
sufficient quantity for their needs. There 
will be 32 classes for vegetables, six for 
fruit, and four for flowers. Trophies to 
be competed for are the Royal Horti- 
cultural Society’s challenge cup, the R.A.F. 
horticultural challenge trophy, and the 
R.A.F. horticultural trophies for fruit and 
flowers. In addition, the unit garden 
trophy will be presented to the winning 
station. — ; — will present the 
prizes. ere is keen competition among 
the Commands and R.A.F. stations. Last 
year there was a record of 849 entries. 
Such well-known horticulturists as Messrs. 
W. L. Lavender, J. S. Cracknell, W. F. 
Giles, F. Streeter, P. E. Tomalin and 
F. G. Potter will judge the vegetables and 
fruit this year, while the flowers will be 
judged by Dr. A. G. Erith and Miss Hole, 
of the Department of Agricultural Botany 
at the University of Reading. The show 
will be open to the public from § to 7 p.m. 
on September 18th and from midday to 
6 p.m. on tember 19th. 

Bach R.A.F. Command at home is now 


responsible for the organization of the 
show for two years. Bomber Command, 
which organized it last year, is organizing 
it again this year and the president of the 
committee is Air Chief Marshal Sir 
Hugh P. Lloyd, the Air Officer Command- 
ing-in-Chief. The chairman is G/C. A. H. 
Fear. In 1952 and 1953 the organization 
will be the responsibility of Fighter 
Command. 


Unit Badges 
AdMoNG a number of Royal Air Force 
unit badges recently approved by the 
King are those for R.A.F. Station, 
Drifiield, Yorks; No. 109 Maintenance 
Unit; No. 663 Squadron, R.Aux.A.F.; 
and No. 3506 (County of Northampton) 
Fighter Control Unit, R.Aux.A.F. 

The badge for R.A.F. Station, Driffield, 
depicts a marine shell in front of a York 
rose. The shell is part of the Crest of the 
Sykes family, on whose land the airfield 
is situated. “Strong foundations” is. the 
motto. 

No. 663 Squadron is an Air Observation 
Post squadron at Hooton Park, Cheshire, 
and the nature of its work is explained by 
the motto beneath the badge : “We fly for 
the guns.”’ The unit was formed in Italy 
with Polish personnel in September, 1944, 
and the badge is a Polish eagle holding a 
snaffle bit, the bit symbolizing the control 
exefcised over the artillery formations for 
which the squadron operates. 

The badge for No. 109 Maintenance 
Unit is a gear wheel in front of a flash of 
lightning, the gear wheel indicating the 
unit’s functions, which consist of the 
inspection and repair of aircraft, and the 
flash of lightning symbolizing the elec- 
trical and radar trades with which the unit 
is concerned. The motto is “Manus 
artificis aquilas alunt,’”” which may be 
translated as “The hands of the craftsman 
feed the eagles.” 

A lion rampant in front of a fetterlock 
is depicted in the badge for No. 3506 
(County of Northampton) F.C.U. These 
heraldic devices have local associations, 
the lion appearing in the armorial bearings 
of the town of Northampton and the 
fetterlock in those of the county. The 
fetterlock denotes the control which the 
unit exercises over aircraft, whose strength 
is symbolized by the lion. The motto 
beneath the badge is “Direct to kill.”’ 


Middle East Swimming 
A 19-YEAR-OLD National Serviceman, 
A/C. K. Bentley, now serving in the 
Middle East Air Force, recently put up 
the finest long-distance swimming per- 
formance ever given by R.A.F. servicemen 
in the Suez Canal Zone. As captain of a 
six-man team from the R.A.F. Station at 
Kasfareet he covered a seven-and-a-half- 
mile course across the Great Bitter Lake 
from the Sinai Desert shore to the finish- 
ing point near Fayid in 4 hours 13 minutes, 
beating all other times established either 
by the British Army or the R.A.F. for the 
same distance. The occasion was the first 
R.A.F. Egypt Inter-Station Cross-Lake 
Swimming Championship, in which 
swimmers from six Canal Zone R.A.F. 
stations competed for a cup offered for 
annual competition by R.A.F. Station, 
Abyad. 

Twenty-two of the 26 R.A.F. swimmers 
who started completed the course. A/C. 
Bentley was the individual winner and 
R.A.F. Station, Kasfareet, in bringing 
home the first four men, won the trophy. 


Invitation for Parents 
N innovation at the R.A.F. No, 13 
School of Recruit Training at R.A.b. 
Station, Innsworth, Glos., is the weekly 
passing-out parade, to which parents and 
relatives of the recruits concerned are 
invited and afterwards shown round the 
station. Also on the station is the R.A.F. 
No. 2 School of Cookery and the food 
factory run by the school, which produces 
cakes, scones, rolls, cold hams, pressed 
beef, sausages, etc., for the recruits. 
Visitors have said they are much impressed 
by the factory and by the hygienic 
conditions under which~ the food is 
produced. 


Reunions 


HE fifth annual reunicn of Nos. 34 

and 113 Squadrons, R.A.F., will be held 
in London on October 13th. All details 
from E. E. Kennington, Trenderway, 
Pelynt, Looe, Cornwall. 

No. 136 Squadron is holding a reunion 
at The Peacock, Maiden Lane, Strand, 
W.C.2, at 7 p.m. on October 27th. Tickets 
(10s.) from S/L. V. K. Jacobs, Air 
Ministry, O.8, Bush House, S.E. Wing, 
Strand, W.C.2. 








CORRESPONDENCE 


The Editor of “‘Flight’’ does not hold himself responsible for 
the views expressed by correspondents in these columns; 
the names and addresses of the writers, not necessarily 
for publication, must in all cases accompany letters. 


Hurricane Warpaint 

I HAVE been very interested in your correspondents’ letters 
concerning surviving Hurricanes. Mr. R. P. Bateson has 

raked up some particularly interesting historical data in his, but 

slipped up when he wrote that Last of the Many was originally 

finished in light blue with a red spinner. 

I was working in the D.O. at Langley when the last Hurri 
passed through the shops with mixed weeping, gnashing of 
teeth and festivities ! As you will see in the enclosed photographs, 
it was painted in the then popular “sand and spinach” desert 
camouflage (with light blue undersurface and yellow leading 
edges) and carried the unusual load, even for the versatile Hurri, 
of a large banner recalling many of the victories of this grand 
aircraft. The pictures are by permission of Hawker Aircraft, Ltd. 

Hayes, Middlesex. J. W. R. Tay or. 


Can Fishes Fly ? 

READ with interest Mr. L. W. Crawford’s note (July 27th) 

as I, too, have spent many hours observing flying fish in flight. 
Perhaps the following notes may be of interest. 

(1) The wing plan-form is remarkably like that of the early 
Spitfire in proportions. This suggests “‘powered’”’ flight rather 
than gliding flight, for which a seagull or albatross wing plan-form 
would be expected. 

(2) After “take-off,” the flying fish passes over wave-crests and 
troughs (rather than along them), apparently taking advantage of 
upward air currents. - Seagulls do this and remain airborne 
indefinitely, but the flying fish cannot, and, eventually, reaches 
stalling incidence. 

(3) In this attitude, his vertical tail-fin, which extends below the 

'y for a few inches, contacts the water. The fish now “‘wiggles”’ 
violently, using his fin as a fisherman uses a single oar for “‘sculling”’ 
over the stern of his boat. A large gain in speed results, and a track 
is left in the water. 

(4) At the same time the wings do vibrate, but hitherto I had 
assumed that this was merely to counterbalance the “wiggling” 
action of the tail (c.f., the swinging of a man’s arms when walking). 
But I see no reason why this vibration of the wings should not 
assist in propulsion; I cannot imagine Nature having overlooked 
this possibility. 


The “Last of the Many’’ leaves the shops with fitting farewell decorations. 


FLIGHT, 31 August 1951 


hw 


A fine impression of the historic Hurricane, ‘‘Last of the Many’’, with 
Maj. P, W. S, Bulman at the controls. (See letter from Mr. J. W. R. Taylor). 


(5) The normal flight of the fish is always near the water, 
alternately gliding and “‘wiggling.’’ It is conceivable that with an 
extra hard “‘wiggle’’ (“giving her ten’’) and by making use of the 
eddy (air) currents round a ship’s hull the fish would be able to 
climb aboard “into the frying-pan’’ ! 

(6) He does not appear to be able to vibrate his wings while his 
tail is clear of the water—at least, not with the same amplitude, so 
that I am not fully convinced that he can sustain flight indefinitely. 

But what I have not been able to discover is just what he does 
when he belly-flops. It is a strangely awkward action to finish an 
extremely graceful flight. Can it be that he sets his wings in sub- 
marine trim while still airborne? He certainly does not use them 
as a parachute, as biology would have him do! 

Purley, Surrey. P. A. V. DoLLEYMORE. 


CAN fishes fly? Having read all that L. W. Crawford has to'say 
on the subject, I am still unconvinced. The question is: do the 
pectoral fins flap by the buffeting of the wind, or are they pur- 
posely moved to aid flight? 


Flying fish have been observed traversing distances of 200 to 
300 yd above water and in some instances have been known to 
land on the decks of ships, but the muscles of the pectoral fins, on 
inspection, lead one to suppose that these are too weak to produce 
the extreme movement necessary to sustain flight. 

The initial impetus of movement out of the water is given by the 
tail-lash of the fish, and at certain intervals the fish descends to the 
water surface and is further propelled forward by another tail-lash. 
This bears out Mr. Crawford’s description of a “‘vertically sinuous 
flight-path, rising and descending to clear wavelets.” Variation of 
lash would produce slight changes in direction and thus account 
for the “‘small and erratic turns.” 

London, E.C.3. W. Lawson. 


Aircraft Fires 

it is common gossip that there is no recorded instance of the 
fire-fighting appliances being instrumental in the saving of 

human life after a crash on a civil airfield in the last 20 years, 

though obviously this was not the case on Service airfields during 

the war, when in many instances the fire brigade was “all set” 

to receive a lame duck. 

In view of the enormous amount of money that is already being 
spent on airfield fire services, and rumours that there is likely 
soon to be a substantial increase in the equipment required for 
even the most small and unimportant fields, it would be enlighten- 
ing if any of your readers could confirm the truth or otherwise of 
the above widely held belief. 

In view of the rapidity with which a petrol fire spreads (if it is 
going to) and the extreme difficulty even the most elaborate 
appliances experience in putting out ai after the 
occupants are obviously dead, it would, indeed, be surprising 
if there are such instances, apart from the fact that “prangs”’ 
have a tendency to occur outside the perimeter, where the fire 
engine cannot, in any case, get at them. 


London, E.C.3. ENQUIRER. 
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For generations the homely canary has 
contributed to safety in the mines. In the air 
protection against fire is a more complex prob- 
lem...and no single organisation has contributed 
so much to its solution as Graviner. Today, 
whilst happily called into use very rarely, 
Graviner systems, by their high degree of relia- 
bility, nevertheless play an important part in 
maintaining crew and passenger confidence. 
Continuous research into new and improved 
methods of fire detection and fire fighting 
ensures that new British aircraft now under con- 
struction will embody the highest degree of 
protection. 


= Safely tie the 
GRAVINER 


Airborne FIRE PROTECTION EQUIPMENT 


THE 
WEYBRIDGE 


‘S? 
COVERING 


We confidently recommend the Wey- 
bridge ‘S’ covering as the finest possible 
finish available to-day. The Weybridge 
‘S’ covering ‘‘goes on going on”’ in spite 
of heavy usage and bad flying conditions. 
For day-after-day “‘hang-the-weather”’ 
flying there is only one answer—Wey- 
bridge ‘S’ covering. Illustration shows 
build-up of Weybridge ‘S’ | fmm ... 
finish. Moisture - sealed, | 

| 


with robust abrasion- | 
resisting outer covering. 


if 


“SERVICE TO AVIATION” 


THE AIRSCREW COMPANY & JICWOOD 
LIMITED, manufacturers of Fixed-pitch Propellers. 
Weybridge Blades. Engine Test Fans. Wind Tunnel 
Blades and Fans, Wind Tunnels and Smoke Tunnels, 
Recirculating Fans for pressurised cabins. Axial-flow and 
Centrifugal Fans. Sheet-metal work for the Aircraft 
Industry. Jicwood Insulated Transit Containers. Insulated 
and Stressed-skin materials for Aircraft. Weyroc Man- 
made Timber and Block Flooring. Jicwood Bus Roof, 


AIRSCREW 


CO. & JICWOOD LTD., WEYBRIDGE, SURREY 


THE GRAVINER MANUFACTURING CO. LTD. | |} Telephone: Snkanteteina 
POYLE MILL WORKS, COLNBROOK, BUCKS. _ Tel: Colnbrook 48 | Weybridge 1600 ' Airscrew, Weybridge 
G.R2 
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PRESS DAY—Classified advertisement ‘“‘copy"’ 
should reach Head Office by FIRST POST 
THURSDAY for publication in the following 
week's issue subject to spoce being available. 
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CLASSIF IRS ADVERTISEMENTS 


Advertisement Rates. 4/- per line, minimum 8/-, average line contains 6-7 words. Special rates for Auctions, 

serene Patents, ine yee Official Notices, Public Announcements, Tenders 5/- per line, a 10/-. 

ragraph is charged separat-ly, name and address must be counted. All advertisements m: ly 

seals aa ould be addressed to FLIGHT Classified Advertisement Dept., Dorset House, ‘Stamford Street, 
8. 

Postal Orders and cheques sent in payment for advertisements should be made payable to Iliffe & Sons, Ltd., 
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The voblishors retain the right to refuse or withdraw advertisements at their discretion and do not a liability 
for delay in publication or for clerical or printer’s errors although every care is taken to avoid mistakes 





AIRCRAFT_FOR SALE 


R. 


UNDAS, Ltd. 


N° wonder our friends the dockers get a little eotulons 
now and again when you come to think of the nu 
pce of ae shipped by us to our friends overseas 
eac 

UR despatch labels nares recently includes ee 
New Zealand, India, Pakistan, Belgian Congo, Fran: 
Holland, Italy and Finland. Why 

Next week there is a special messag this column, but 
the week after we will see what a list looks like of * the 
places to which we have not shipped aircraft, for we are 
sure it will be less tiring. 


° 
UNDAS, Lt4., 29, Bury Street, London, 8.W.1. 
HI, 2848. Cables: ‘‘Dundasaero, Piccy, London." 
oo AIRPORT. CRO. 7744 (Ext. 322 and 325). (0559 


Ww. 


. 
HACKLETON, Ltd., 175, Piccadilly, London, W.1. 


ORACE, our Tame Stressman, has been indulging in 
the unforgivable sin of melancholic retnospect! 


viatio e 
ts tentacles tied in bow- 
y knew averreosy in those days and 
there was a press-on spirit. ather was very Much |] 
better and people used to die of sunstroke. We could play 
cricket in May without gum-boots and something like 
??? Moths teetered about the skies of Britain. We could 


@ pint of beer for fourpence. Th ot 
machines were in ooiean order! From this delving into 
the past a few small incidents have sprung to m 

h nostalgic poignancy. We recall these now as @ 
reminder of the services — to aviators then and still 
available for — asking 

WE s0) e first “and “only twin-engined Avro 642 in 

« the wo rid. 


2 WE supplied the first B.A. ores ew to be flown by a 

« Veterinary surgeon over Som: 

3 WE supplied an aeroplane Of a g- e t for the 
« reclamation of a Russian wife from inside Russia. 
WE bought the Fox Moth on floats from the Rymill 
- Sercte  Expetities and sent it to the Troy ics. 

5% Lng oe ¢ had sold a Tiger Moth to * “Colonel” 
. Nevitic feath, 


A client of ours was the first - smoking pilot to 
. ay a Tipsy Trainer over Helsin 
sold a peeeen to Eire which carried 233 souls on 
. yd St. Patrick's Day 
WE sold —_ first three Percival Q.6's to be delivered 
jon clien 


adagascar and Fiji, 2 Short Solent 
Flying B Baste te Australia, 2 Dakotas to B.O.A.C. 
ves to Bahrein, and New Guinea, etc. 
O let us ioe pressing ¢ on! 


8. SHACKLETON, Ltd., 175, Piccadilly, London, W.1. 
+ Tel.: Regent 2448/9. Overseas Cables: “Shackhud. 
London. (0070 


HE HAMPSHIRE AEROPLANE CLUB offer for dis- 
posal the following aircraft: 
H. RAPIDE, Two 8-seaters available. Low engine and 
airframe hours. Twelve months’ C. of A. 
with v.h.f. multi-channel radio. Good payload. Finished 


in colour to suit purchaser. 
EMINI. test Geminis flying today 


ers, whose skill and = over 30 years 
has built up a reputation second to none. The sole reason 
onl ng these aircraft on the marke t is et we anor 


Club, Geadampin ‘Airport. “Tel.: Eastlet 





AIRCRAFT ANCI LLARY game AIRCRAFT FOR SALE 
EQU H PM ENT [' 4¥'stion circles at home and overseas. 


VERYBODY knows the name of Fields. 

Large stocks of new and unused ET us quote you for Aircraft and Engine Overhaul. 
clothing, life saving, oxygen and ISTRIBUTORS throughout the world for Proctors. 
electrical equipment for aircraft. GUPPLIERS of most other types of airoraft and acces- 


oy 
quote just a few hy 3 the aircraft we can supply at batho 
GROUND = AND ENGINEERS "Temoment“Dekora omens 


ULL & tails +" mediately available from : 
Large wine pe wi delivered to tails im 
IELD AIRCRAFT SERVICES, Limited, 


overnments; certifi- 
— foreign s irport, Surrey. Tel.: CROydon 7777. 


cates available. C% Sables ee Fiekdaie Srqydon pa 
ve r 
We welcome home and overseas \ ‘tetra e and enwine, fitted with wind-driv ven, genera: : 
r, 12 monti radio ex endair, 
inquiries giving either description OF | Frssgae'etnoht abe Attn, 120. taro 
R.A.F. vocabulary section and refer- 8-seater Rapide and two Proctors for sale, all in 
be: excellent condition. Details on request from the Man- 
ence numbers. ager, Civil Repair Service, Sywell Aerodrome, Northam: 
ton. Tel.: Moulto: m 2261/2. Major LD., 90 hours choo 
D. LEWIS L } D. ged a OK! until March, 1982. Full blind 
nel, colour duo eee. Exchange car/cash eithe: at md 
Manufacturers for Home or Export ~a - Turner, 9, Berkeley Court. | Avenue Rd., South- 
gate, N.14. 


(DE “ADEPT, F F) 
AIRCRAFT ACCESSORIES AND ENGINES 
124 GT. Se, a ben geo Ww. AIRCRAFT bulbe. fuses, guitches, instrumente. radio 
nquy now jus other essori tish 
Tel.: Museum 4314" "Td. A Aviakit, Wesdo, London American, *Suplex LAIape. Ltd., 239, High Holborn, W.C.1. 


Phy yg range of spares, ee 
Anson, Q6, Procto pes. Aus' 
3 —< _ penned oan for Gipsy. 
GR rrus, Scarab, Cheetah. Keenest prices.—Western Air- 
200. (6805 


ways, Weston-super-Mare 


POWER UNITS AIRCRAFT ACCESSORIES AND ENGINES WANTED 


ANTED, ayia tained for Gerais | me ggg also actua- 
> tors main reartiage for ini. 

Volts | Amp. | Engine PPLY: "Wolverhampton Aviation, Ltd. Tel.: Ford- 

28.5 200 Triumph Petrol wea ANTED. fh ig 18-gallon overload fuel tanks for|Rapide. 

28.5 175 Waukesha Petrol UAL control system required for Messenger. —Keystone 














28.5 | 265 | Waukesha Petrol D carne AA ay Hg dupiicate 


600 Conti with uantitics and part numbers available, 
28.6 ntinental R K. DUNDA AS, Ltd., Aviation Division, 29 Bury Street, 
8. (0560 


Wl. it 
Staravia Petron fa 
uire all types of al 
Crovaen Airport. Tel. radon Fad (0607 


BLACKBUSHE AIRPORT | | Wifi? isis Py 8g. AG, D op, c: sa: 





LA596/3. Please 
Cc SURREY condition, price, etc.—Weston, , Ltd., Leixlip, Dublin. (6829 
AMBERLEY 
Phase: Combottoy 1000 AIRCRAFT SERVICING 
ae <f . Ltd., Redhill Aerodrome, Surrey. Nut- 


N approved design, maintenance = Ls ag? cepaaiae. 


jon staffed experts on Miles ai peesee one 
T fainge modineations ‘¢ speciality; radio installations. 
Ae instrument test shop; specialists in race 
A , para 
cy . MILES, 3 » hta.. Redhill Aerodrome, Surrey. Nut- 


Eagle Aviation Ltd., have vacancies BRROOKLANDS AVIATION, Ltd... Brooklands _Aero- 
for the following Air Crew: R : Byfleet 436. (0306 


RS and C. of 
re  srogalands A Aviation, Ltd., Civ: 2. oa 
vice, ywe! Nor % 
PILOTS, NAVIGATORS, HERts & ESSEX AERO CLUB. Repairs. maintenance 
RADIO OFFICERS AND ged, ovetnaals On Sa Creme cee oom 
Rais promptly carri ‘out. Broxbourne ° Aerodrome 
FLIGHT ENGINEERS Nazeing, Essex. Tel.: Hoddesdon 2421, 3705 (0596 
AIRCRAFT WANTED 


i iti . SHACKLETON, Ltd., wish to purchase two Fair- 
Apply in writing to SHA be Warner 7 nea 


EAGLE AVIATION LTD., Bound ee erat Preference given to 
Luton Airport, Luton 


























OVERHAUL, MODIFICATION 
WYNSTRUMENTS LTD. TEST and meal nt 


A. R. B. Approved 


STAVERTON AERODROME 


GLOUCESTER 
Phones: Churchdown 3264 (3 lines) 
Grams: ‘*Wynn, Gloucester.”’ 


FOR 


AIRCRAFT INSTRUMENTS 
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AIRCRAFT WANTED 


Wee have a very important orersone client interested 
oo @ number of Dakotas and S ; 


10: 
fermen with prices, to raat ‘Aviation. Limited, 78. 
Ingham Gate, London, 8.W.1 
CARAVANS 
CARAVAN CHAMPIONSHIP 
F course, 


umgion Jenkinson has taken bee 5 
quite oftent take of h 


— personal Secreto his unique free-van-for-a- Ga 
year’s guaranteeing, of U.K.’s beige selection, os 


his fine Cs van 
of his inability to drive a hard in in @ part exchi ange 
.. (Someone gave pm | = baskets of fruit and £20 as 
avan the other day!) But he 
wople, and he’s = piling up the 
K.'s best and largest distributor. 
p. terms, too. why not write Tor over 1 Ib, of 
free rosbores and advice articles to 
pops » Tealow, ho Na Tel.: h 
6—Alwa: ope ach—right on Main A4. 
Outakires Maiden! ead. Taplow ‘mation. 4 minutes. Or 
“Equal Selection” London Branch, 80 Nog ooees 
(corner bone Place), W.1. Tel.: Lang 
a. ‘Tytenham Court Road Tube Station. open nt 
.m., 7 days a week. (0259 
L. CARAVANS, Ltd., hold the finest selection of 
vans for homes and holidays. 
Agents for Willerby: Winsome, 
Sunbeam Eagle, Marlow 








. Prem! ar s etc 
ICES to sult all pockets. Easiest terms. Write, ‘phone 
or call for full particulars. Open weekdays and 


‘Ss. 
LUE STAR GARAGE, Maidenhead, Berks. Tel. oad 


ARAVANS. Berkeley range from Fa Glider 
=e . £212 and £340; Safar 

accessories.—Particulars 

.. Biggleswade. Tel. 2113, [0367 


upply 
. Paladin, Willerby, etc.—Com 
ans, ppt Brighton Road, 


yulsdon, Nr. 

APPY homes anit Over 50 modern two-, 
fail: — — four-roomed “mobile homes to choose we 

y furni: Ca 
—_ out of income at a 
today for a free copy of our illustrated brochure showing 


a 

ou & BP wav rye reyes to your Spee problem 

; VAN CE TRE, 200 Cricklewood Broad- 
ys W.2, ate GLAdstone 2234. 

Open datiy. Sundays, 11-4. 

Best” showing’ in our “largest stock in the 


Inspect this Ay ty Seley of 30 1951 
ki ya domestic comfort and 





‘ice you can afford. Send 


r gas fires, electric or gas 
cooking, baths, interior toilets, etc. Guaran- 
-service for six months. Assistance with 
insurance, delivery.—Stafford and Co., Caravan 
ialiets, Bus Terminus, ae Huddersteld. Tel. 
. Always open. Members C.D.A.A. uy wang 


are safe. 
CLOTHING 
A.F, and R.N. officers’ uniforms purchased; larg 
R. selection of R.A.F. officers’ kit for sale, new and 
reconditioned.—Fisher’s Service Outfitters, 96-88, Wel- 
lington St., . Teil.: 1055. (0567 





CLUBS 
EDHILL FLYING CLUB, Redhill Aerodrome, Surrey, 
for instruction. Nutfield Ridge 2245-: {0348 
ERTS AND ESSEX AERO CLUB, Broxbourne Rare 

dro. aang. Essex. M.C.A. approved 30-hou: 
course ; solo fi 5 Som 30/- per hour; residential ; trial 
lesson 35/- in from eg oy St., or Green Line Coach 
ie Tel: "Hoddesdon 2453, 1, 3705. [0230 


agen 
COMMAND) R. H. STOCKEN, F.R.Ae.S., 
Eagle House, + Jermyn 8t., London, S.W.1. Tel. 
Whitehall 8863. (0419 
oe FIGHTING EQUIPMENT 

IRE m by modern methods. mi meag for booklet 
FS) AE to oF National Fire "Protection . Ltd.. Essex 
Works, Faggs Rd., Feltham, Middx. Tel, Pet. "4081." (0590 

HOTELS AND ACCOMMODATION 
OYAL OAK HOTEL, Keswick-on-Derwentwater, heart 
of English Lake District, offers restful holiday to 
Air Force cruel first-class accommodation at reason- 
able charges. (0414 

INSURANCE 

LL ty pee of piceng insurance and personal accident 
I: Soe Yin phan Ban tenn R. J. Moffat 
High Rd. . Tottenham, N.17. 
(0584 


MISCELLANEOUS 
TONS capacity mobile opens, pneumatic tyres, over- 
hauled and read: 
= as SELWOOD Lea Chandler's Ford, Hants. 
Tel, 2275. (6853 
PACKING AND SHIPPING 
R.& sup PARKS, Ltd., we Fenchurch St., E.C.2. 
ean louse Stes. cial packers and ship- 
pers o tie aircraft indus’ (0012 
oavete 
HE proprietor of British Patent No. 590735, entitled 
in E Aircraft, offers same for 
licence or otherwise to ensure its practical yume in 
Great Britain.—Inquiries to Singer. § Potern 
Chrysler Building, New York 17, N.Y., U.S.A. 


RADIOS 
T 1143, 4-channel v.h.f. Radio, released, in perfect 
condition, complete with crystals, £23.—Box 9450, 
TIME RECORDERS 


S"ain item checking and job-casting time recorders 
oo makes) for quick cash sale; exceptional condition, 





IME recorders service rental. Tel.: 2239.—Tim 
Recorder Supply en = Maintenance Pi Pita. 157- 10, 
Borough High Si (6413 
TUITION 


A 8. T. HAMBLE is the world’s Premier Civil Aerce 
« nautical Training Establishment. {0327 








FLIGHT 


In this column on August !7th we 
announced the fact that another com- 
plete fleet, consisting of Rapides, Geminis 
and an Aerovan, had been placed 
exclusively in our hands for sale and 
now, lo and behold, we are able to 
publish the above photograph of the 
first of this fleet to —_ our hangar 
bound for the very Far East. We agree 
that an aeroplane looks a trifle undig- 
nified on the back of a lorry, but by the 
time this column appears she will be 
neatly packed up and on her way. 

We have already held forth on the 
technical excellence and trim appearance 
of every aircraft in this fleet, and it is 
not surprising to find that several 
potential purchasers are busily arranging 
Letters of Credit and other forms of 
finance, but, as yet, it is not too late for 
Rapide and Gemini fans to cash in on 
the best offer yet made in this particular 
sphere. Just to refresh the memory the 
Rapides are each priced at £1,500 with 
12 months’ or long-term Certificates of 
Airworthiness, and each machine has 
V.H.F. equipment, whilst three have 
C.B.A. with an M.F. receiver. One 
Gemini is priced at only £1,200 as the 
Certificate of Airworthiness has expired, 
re g it has flown only 12 hours since 

A. overhaul and 570 since new. 
The other is priced at £1,300 and has a 
C. of A. until February, 1952, STR 9 
four-channel V.H.F. radio is installed. 
The Miles Aerovan is offered at £1,500 
with a 12 months’ Certificate of Air- 
worthiness and is complete with four- 
channel V.H.F. equipment. 

Genuine purchasers are earnestly 
requested to make a swift decision, as 
these machines are not expected to 
remain long on the market. 


The new issue of “The Aero- 
contactalogue,”” a profusely illus- 
trated brochure of new and second- 
hand aircraft, has at long last 
arrived and is free on request. 





TUITION 
HE COLLEGE OF AERONAUTICS 


COURSE of lectures on 


and Control of Aircraft oS Subsonic 
"Speeds" will be . at the College 
ee AY, October 29, to Friday, November ! 2, 1951. 


urse will deal with the practical and theoretical 
aspects ear the stability and control characteristics of 
aircraft flying at subsonic speeds, emphasis Ry 
between the estimation of their characteris 
testing for stability and control. 
trea! m first principles, and is intended primarily 
~# spose with limited experience of ‘stability and control 


Fuse for the course are:—Tuition La 4 7 guiness; Resi- 
dence charge ( including full board bs per day. 
? of the Syllabus and Forms of Rontstration can 


be ined os oe pests —. The College of Aero- 

ae Cranfield 3. (6731 

Sour. HEND MUNICIPAL SLYING SCHOOL, Southend- 
+> on- Sea, Esse 


§ . Comprehensive flying training. 
Private and commercial licences from £3 per hour or on 
contract from £2 per hour, on Auster aircraft. No entrance 
fee, Sg eee Write 4 _ particulars. { 
and solo Austers approved. Week 
6; xenon 51/6. Elstree 3010, mi 
TICAL engineering. Full-time practical and 
menve by means of probationary 
term. Syllabus from the Sec . College of Aeronauti- 
cal and Automobile Engineering, Sydney St., Chelsea, 
3.W.3. Tel.: Flaxman 0021. 0019 
EARN to fly for £24; instructors’ licences and ate 
ment flying font Lf “4 ge Le 5 flying £3/10/- an ho 
residence 4} gns. .C.A. private pilot’ 3 
licence course. Wiltshire ‘Se Root ‘Of Flying, Ltd., Thruxton 
Aerodrome, Andover, 0253 
o— AMIN pfock.R.. etc., on 


rms; over 95%, successes. For 
detatis of exams. and courses fn C | branches of aero. 
sontice work, navigation, mec ng., etc.. write 
44- e handbook — OTE (Devt: 702), 17 
Stratfora lace, London. (ov 
CHOOL bn NAVIGATION, University a coeee. War- 
Southampton. Flight navig: r’s course. 
iy + for six months’ tuition; pilot Napnows, a7 
approach systems, 10/- per hour or £3/10/- for ten ho 
postal course; hall of residence. Tel.: Locks Heath 216, 
(0657 


SITUATIONS VACANT 
pyaeer PAGE, Ltd., have vacancies for: 


ERODYNAMICISTS with Ist or 2nd class Hons. 
Alana preferably with a minimum of three hn 
perien 

IND tunnel technicians with Ist or 2nd class Hons. 
cuares and with experience in or preference for wind 
tunnel wo. 

UNIOR ‘srenmnen of degree standard. Experience pre- 

ferred but not essential. 

ENIOR eosign and = draughtsmen, fer- 

aircraft experience, for their Cricklewood 

ffices. Consideration will be eiyen © to appli- 

cants with experience in a structural or m nical 
Re f O.N.C. or H.N.C. (mech. or 


antage. 

OPTSMEN. with previous experience in full-scale layout 

work or similar —— practice. These vacancies 
are at Wy klewood o: 

PP’ ATIONS, stating age, qualifications and details 

ay pie ‘er 4g wes Officer, Handley Page, Ltd., 

Cricklewood, Lo! N.W.2. (6738 
HE DE HAVILLAND AIRCRAFT Co., Ltd. 


AVE vacancies for 


x fasten and intermediate draughtsmen (prefer- 
aircraft experience) in their Hatfield and 
ent Street) offices. 

— stating age, experience and salary 


gis htsman, The de Havilland Aircraft Co. 
re Hatteld, =. 
D NAPIER and Son Ltd., Acton, London, invite appli- 
cations for the following positions 
htsmen for interestt: hes > engine test plant 
e and electrical work. (Ref. 1 
eee for piston engine and gas turbine work. 
e¢ 


Experienced calculators. (Ref. 320.) 


UITABL Y qualified applicants should write, giving full 
details — appropriate reference to Central 
Personnel Services, Englis! . Electric Co., Ltd., 24/30, 
Gillingham Street, London, 8.W.1. 
RITISH OVERSEAS AIRWAYS CORPORATION offer 
ay ene oral -. work on modern air liners to the 
following trades; 
LE ICIANS wand instrument and radio mechanics 
experienced in bee Fong (ogee = overhaul of air- 
craft ye - compone! r transpo! ters, 
te 2/10 per ond gies | ‘sia, on bag 2 provisional 
Attracting profic’ a 4 Ry! up to 3d. hour. 


y, 44-hour week; poss: e shift w ork. Good = 
sion, sick pay na holiday eeieiee ~ Write or call, — 
Manager, Hut 2, London Airport, Feltham, Middlese: 


A®? -~TRAFFIC control officer peuaicet & for West Couney 
aerodrome. Salary £500 by £25 £550. Pension 

aches, —Apply Box 

iD, fully qualified a officer for aerodrom 

vm the South Midlands. Reasonable hours, no shift 


Box 3422. t 
TORMAT. AIR, Ltd., Yeovil, invite applications from the 
following for work in connection with aircraft air 
conditioning, pressurizing, and high altitude breathing 
equipment: 
ESIGNERS. 
RAUGHTSMEN. 
ECHNICAL ASSISTANTS. 
IECHNICAL CLERKS. 
ECHNICAL WRITERS. 
ECHNICAL ILLUSTRATORS. 
TRESSMEN. 
PPLICATIONS to the Personnel Officer, Normalair, 
Yeovil, Somerset, must state age, experience, 
qualifications and salary required. Where convenient 
selected applicants will be interviewed in towns near 
their address. (6743 





tes 


+ Neg cag 


OF Meme SIRI IS: ait Beep cies te 








ed 


prada pisrvaeaid 


ANCASHIRE AIRCR. 
for a few nav 
Apply, te Personnel 
. Ltd., Bovingdon Airport, Hemel Hempstead, 


UALIFIED photographer wanted, used to en 
photography and photographic processes.— 
giving details < of experience and qualifications, to peu 
nel Officer, Westland Aircraft, Ltd., Yeovil, wssaeetere’ 


ROOKLANDS AVIATION, Ltd., have vacancies for 
airframe and engine fitters, electricians for servicing 
and ‘repair of R.A.F. aircraft. wages and plecework 


PPLY: No. 4 Site, Sywell, Northants. 


0308 

D*rorn on 8 and senior and junior draughtsmen for 
k on gas turbine engines. Midland area. Experi- 
advantage.—Apply to Armstrong 


ntry. 1 
RGICAL chemist required by wp coed Am 
raft, ae Hamble.—Apply by letter, stati 
experience and sal are expected, — the Personnel Devert: 
ment, Kings Avenue, Hamble, Hants. 

1G and tool draughtsman required, fully experienced, 
a in writing, to Personnel Manager. 

Percival Aircraft. . Lavon 4 Airport, Beds., stating 

ulr 


nave —— 


and tool draughtsmen required. Previous aircraft 
Pension and life assurance 
Vickers-Arm- 


— 
craft, “A” 
er, Eagle Aviation, Ltd., Luton Airport, ; Chie 


IGENCED radio engineer for Dakota aircraft. Good 
y and conditions. Apply, Mr. Adams, Roottisn Air- 
nee, Northolt Airport, Ruislip, Middlesex, ' Tel. : 
FETSCASIONS ore invited from design raneptenen 
sO 


an 
— ae and enpcesenee S 4 work ‘on/bott both 


reciprocat! a a and gas turbi ine aero e! 

A: PLICATIONS Should state full particulars of experi- 

ence ane yo neg and should be addressed to 

te hy a gm Th +4 Havilland Engine co, 
tol 


rove, 
SULLY qualified air traffic controllers required at No. 2 
e Fly School, Barton Airport, Eccles, Man- 
chester.—All a giving full details of experience 
and references should be addressed to C.F .I., above address. 


A BmOnauTicaL or h _ 
stressmen required, all grades. : ioe stating ag 

experience and salary required, to Alan Muntz and Co. 
Lt4., Aircraft Section, Heston Airport, Hounslow, Middx. 


CHEDULE clerks required (male) with = a eg in 
schedules.—Applicatio: 
lary req . 
i » Ltd., The Airport, 
eRe, pouatest. Jig and tool and cams 
tools for small von light engineering 
components. salary a= en m scheme.—. op fe 
Personnel Department, Joseph, — "dilectri ical), se 
Shaftmoor Lane, Hall Green, Birm: (6848 
i OVERSEAS AIRWA Ys t 
vacancy for a Cone at Lo 
aircraft 








ration have a 
th 


experience an e design. A.E.S.D. Rates. 
Good pension. sickness and holiday oo eg Write 
to 8 Manager, London Airport, Feltham, Middx, [6854 
ANCASHIRE AIRCRAFT. C Corporation, Lia have 
vacancies for experienced radio operators wi 
crews. Commencing salary £725 per annum. isons in 
writing, or call at either Bovingdon Airport, near Hemel 
Hempstead, or 11 Berkeley Street, Lo: m, W.l., (6856 
HNICAL ners and illustrators required. Know 

.O, plage desirable. “Applications i in 

ence and salary required, 
reival Aircraft, Ltd., Luton 


ANTED by alt aircraft charter company at L 

Prt © and engine fitters, Leoteenter with 
R.A. coeeriemce 1 in Group 1 trades. Experience on York 
sieareas and Merlin engines an advantage, but not essen- 


tial. 
ICENSED pre ig radio engineer also required imme- 
diately.—Apply to Chief ineer, Eagle Aviation, 
Taton, BS 5 (0611 


to Personnel Manse. 


AIRCRAFT Co., Ltd., have vacancies for 
fully experienced aircraft structural and vag 


writing, stating 
experience salary required, to ‘Employment Omicer, 
GAC. Ltd. 1 Hucolecote, Glos. (0016 
— immediately, “A" and “C” licensed engin- 
me experience a wed inspection organization 
desirable, Also fitters, me and engine, required.— 
Apply sane Schools, Lt4., Municipal Aerodrome, Wolver- 


iD 
LANNING engineers r required by aircraft firm in Mid- 
lands. Previous airc ees desirable but not 
esventek, Positions offer prospects to right Lg “ 
poltcant Write, stating age, experience and salar: 


3677. 
ILLAND AIRCR. 





AFT, Ltd., require the services of a 
0.8. procedure 


age and salary expected, to 
nne Folland Aircraft. Lta., poampble, 
Southampton. (6833 
ADIO mechanic required immediately. Must hold 
radio “X"’ licence. Experience of Dakota aircraft an 
meg my —Apply, stating — it details of age, experience, 
the Persorinel oe . Scottish Aviation, Ltd., 
Prestwick Airpo’ yrshit 

ye and ju a weight engineers required. Interest- 
work on new projects. Permanent positions offered 

to suitable applicants.—Apply, stating 

Senlitoations and salary required, to 

loster Aircra: Ltd., Witcombe, Gl 
TRESS <caleulator. Experienced men required by air- 
craft engineers in Midlands. Must rnold National 


Cc 

for keen and compasen man.—State fully "details ot 
experience and qual icotioun age and salary required, to 
Box 3639. (6813 





M. HOBSON, Ltd., invite applications for itions in 
e the drawing office as follows: des igners. de tail and 


ical order, to the Personnel Officer, The de Ha 
ngine Co., Ltd,, Stag Lane. Edgware, Middlesex. vious 








FLIGHT 


AIRCRAFT & ANCILLARY 
SPARES 


OVER ONE MILLION 
ITEMS IN STOCK 


A.R.B. & A.1.D. APPROVED 


Selections from our stocks 


A.G.S. 
. Nut Light Alloy. 
... Union Nut. 
. Nut Light Alloy. 


A18/JS... 


... Fibre Jointing Washer. 
. Bolt-2 
Valve Dual Check 
(Schrader). 
AN 3108-16s-IP ne § Cannon 90°. 
»» 3108-18s-3S Socket Cannon. 
3102-16s-8P Plug Cannon. 
«»» Horizon Artificial. 
. Altimeter. 
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SITUATIONS VACANT 


CRA? fitter assemblers required iy he Havilland 
raft Co., Hatfield, offering condi- 

jena a. equipment, opportunities fora radvancement. 
juperannuation scheme, sports club, etc.—Apply by 
tele one: Hate 28, in person, or by letter addressed 


ian 
RODUCTION control aes r required by company 
in Home Counties Fe eres pF - oe manufacture cf 
high-class aircraft m ‘ical 
: vee Me nents, and a wide ra range ef well-known general 
eering produc’ stating experience 
salary uired. to Box No. 3er4. 
RAUG 2 ign, detail and checker required 
for work on gas hed fuel ge pe Ex ence in 
light hydraulics an tage but no 
ension scheme. 
. Equipment), Ltd., 


(6848 

Ts RECHNICAL author and Siosanioe reperee, for tech- 

aoe publication office. Know! preparing hand- 
(write-up and iiiestrationss in gi 

ince anil engines Applications, 

stating age and full persiculars ars of experience, to Personnel 


De pent Bro ‘ks. 6843 
NGLIS PECt RIC: invites npationtions & Seow — ey 
or in Lond enced ans - vow eg A, ts Bonin. 
ondon. Men interested aa pereeanee ons 
should write, quoting Ref. 120F, to Central Personne! Ser- 
vi lish Electric Co., Ltd., 24/30, Gillingham Street, 


iN required 4 agp | on interesting 
guided wei re Soapeee Aircraft 


Apply Josep 





ng experience, 
oetions and salary required (quoting ¥ Ref. F.12), to 


A first-class designer is required to tak 
office of a well-known firm producing 
pie y- onan ent. Applicants must be fully conversant 
with general aircraft practice and experienced in the 
des: of engineer- 
ing and instrument practice. Only first-class men need 
apply.—Box 3701. (6850 
ie ROYCE, Ltd., ag th have a vacancy for a man 
ip to i... By of age, undertake training and 
duties in ‘ocedure offers od go prospects. 
Applicants” abc should? have Higher. ‘Natio Certificate or 
_ in cal engineeri: Salary accordi aS 
aes. qualifications and experie nce. 

RAUGHTSMEN with experience in high ie caniiey lent 

mechanical or presente eee oe 

ac 


Seats Uae aualit ae 


(681: 
engineers, fitters airframe, fitters engine. 
and instrument 





fick y Apply in wri 
ency pay.—Apply 
Lancashire Aircraft 
Hemel Hempstead, Herts. 
IR FORCE, Lary Prat hanes 
under —— 
Ltd. Applicat: maae mk  taet 





... Indicator Ther 
Bosch Spares 
. Screw. 


” 


. Washer. 
_Seintilta Spares 
eo 
. Bush. 
«+ Washer. 
«. Nut 
.-» Output Unit nzes 4. 
... Gauge (Oxy REG). 
..- Cable Ducel 7. 
... Pressure Bag. 
... Plug 2 Pin. 
... Suppressor. 
... Blade Ejector. 
... Indicator Flap. 
... Transmitter Tachometer. 
... Gauge Oxy Pressure. 
. Indicator r Mabie Flow. 
Stewart Warner Mobile 
Heater. 


AIRCRAFT, RADIO, ELECTRICAL, ETC. 
OVERHAUL, INSTALLATION AND 
MODIFICATIONS 


All enquiries to: 


AVIATION TRADERS LTD. 
SOUTHEND AIRPORT 
SOUTHEND-ON-SEA 
ESSEX 
‘el.: ROCHFORD 5649! (3 lines) 
HAVE YOU OUR 
CATALOGUES? 

H.O. 78 BUCKINGHAM GATE 


LONDON, S.W.1 
Tel. WHI 0056 (5 lines) 





programme. Waite givi 

required, to Personnel Manager, P 
Luton Airport, Luton, Beds, 
ANDLEY PAGE, Ltd., uire an 
preferably with H.N.C. ( 

of — mics, for 


reraft electri: 
wie. saees ©, qualifications and 
oer, Handley P ey Page, Ltd., Cexieiewroes, Lance. 


iter inspector required by co vy ef ae Home 
G pe dae re specialising in the manufacture 
we and Sepatons proseee 
Sean to A.LD. and A.R.B. requirements, “and a wide 
range weil-known 
fpoly, stating experience and salary required, to Box 


MENT engineers and 
required with experience in 
andior fuel eee Co oy 

— 


draughtsmen 
Jpg 
ling 
is situated in 
and — 


experience and salary required, to 
Gloster Aircraft Co, Ltd. Hucclecote, Glos. 


experien 
aualincations and details 
‘Sat Handley Page, Ltd. 


tee le 
Write, ee an particulars, to the 
de Havi 


d Engine Co., Ltd., Stonegrove, 
Middlesex ‘ . 
ANDLEY +e. Ltd., have a vacancy for a technica! 
ee oe as 
requ! 
fection with thermo-dynamic problems for aircraft air 


lars of qualifications and experi- 
icer, Handley Page, Ltd., Claremont 


RITISH EUROPEAN AIRWAYS have vésiatiine 3 
instrument m cs, radio mechanics, el 

sheet metal workers, pan and engine fitters. Hourly 
rates 2/10 plus 4id. > 
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SITUATIONS VACANT 


VACANCY exists - the electronics section of the 

research department for an electronics saute, 
eres a, t edegree n “eo ceomatien, Lge ge’ Ma: isn 
uremen' physica. 
varius te stating 
age, qualifications. -— and ‘aslety equired, should 
be to the — rsonnel Officer, Westland Aircraft, 
Ltd., Yeovil, Somerse (6846 








TRESS and aae-n ce test ‘tte Engst are required 
FF aa +o Aircraft Division A the English Nan od ., 
interesting vecnne on new projects offering good 
prospects to pultably: qualified engineers experienced in 
either of these fields. full Tnformation, 


mentionti ref. 
ore Co., Ltd., 24/30, Gillingham Street. 


English 
London, 8. 
Lica AIRCRAFT Corporation, Ltd., have 
mediate vacancies for airframe fitters, engine fitters, 
——— = instrument 
‘ages, proficiency pay 


and bonus. 2 oy eeks holiday with D \ Day. 
tion is available for single 
Apply, in write. Ce call at 
Hemel Hempstead, or 11, Berkeley Street, London Wi. or 
Squires Gate "Airport, Blackpool. (6857 
ee GLOSTER AIRCRAFT Co. requires the siiieieaas ofa 
mber of aerodynamicists, a} for design and project 
work, cand (b) for ig Seen test reduction. Opportunity exists 
viduals to vary their cepecsaee within the be a 
aa ye Candidates with some years’ 
applica cations. from juniors with 
Ab pent oe ability will receive full Pea snag pa 
Apply, in the first co ce, Biv full parti 
eereeee and sal: The Chi ef Designer, 
Gloster Aircraft tort Ltd. "Hucclecote, Glos. {0913 
RITISH EUROPEAN AIRWAYS have vacancies for air- 
aorets radio = PB tr ap will be given to 
icants possess: way tatutory licence, ame 
applicants without this Soenoe will be considered, 
they P.M.G. air licence or equiva. 4 
and/or have at least enol hours’ 
operato. in the 


@ radio o) rin civil airc: 
eons w be gen te necessary train: 
during which they will be pass te ny 

being negotiated, to assist them to ‘quality for the stato 

cence. ncing fo — radio 
officers will be in Category “B"— 

<a ifications and experience.- —Appl: 7 by 

application form to Personnel Officer, Fil 
Department, B.E.A., Keyline House, Ruis: 





eon re radio engineers, at 





ying er yg as 
se 


tcard for 

ent Operations 
slip, Middlesex. 
{6830 








AIRCRAFT SPRING WASHERS 


CROSS MFG. (1938) LTD., 
COMBE DOWN, BATH 





Our pigeon—if we 
may put it that way 
—isto“expertise ‘on 
the aircraft market. 





| 
Consult us before 


you buy or sell any 
type of aircraft. 


aikwdnx 


timireco 


16 CHESTERMIGLO ST. Wi. THLEPMONE GRO. 486i 
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SITUATIONS VACANT 
ORMALAIR, Ltd., invite ications from designers 
and draughtsmen for work in their London office, 
in connection with oning, 
i a s altitude breathing equipment. Ex: 
equ: tment | or delicate pon mec: —_e 
only cli will con- 


ence of 


essential, 

sidered. ‘Applications stating age, experience, valthea- 

tions, and salary required should, in the first anaes. 
he Personnel Officer, Normalair, Ltd. 

Yeovil, Some: 


merset. 
ARGE Coventry engineering company invites applica- 
lions from men up to ee iy 42 years, with 
drive and for appointments in group 
sale-comerace ‘and jig and tool controle, tD section technical 
ative ability and many years’ 
neering experience, preferably knowl of 
bine engines though not essential. Sheet me’ 
also an advantage. (2) Section leaders, and (3) Ma 








beri le 
salary.— Apply Personnel Manager, 
deley Motors, Ltd., Cov 


qrmavens WANTED 
Altiop FT engineer seeks responsible position. Work- 
Cc, X lice: ent 


, Armstrong "gia. 
(6784 


and airfield experience. A, B, 


Pig x-R.A.F. instructor, 1,000 hours, seeks situa- 
tion, instructing, testing, ferrying, etc. Willing to 
vel. Will —— anything.—Write: Mr. W. ra. 

oa ‘ittle Park Street, Coventry. (6819 
X-R.A.F. officer (41) seeks administrative post with 
Flying Club, school or establishment. Sound business 
kground, oy to detail, statistics; versatile, 
ee — 6833 
UBLIC echook man, 35, ex-partner London firm, keen 
on aeronautics, seeks remunerative occupation. Has 
had experience at seronautical college, aircraft factories 


XPERIENCED aircraft engineer, ex-pilot. now settled 
_— Africa, would like to hear from 
mtation S. aoe terri 


Lon don reference 
available. —Reply (6825 


es. 
. Box oa00, Nairobi, Kenya. 
WANTED 
QTEE iL sheets, strip, bars. Aluminium ecteans strip 
ony, aap Fa immediate payment.—Grades Sheared 
Metal © Ltd., Green Lane, Hounslow, Middx. Tel.: 
Fel tham ¢ 3ar4, (6788 








R.A.F. OFFICERS 
UNIFORMS 
NEW AND RECONDITIONED 
LARGE SELECTION IN STOCK 


FISHERS, 86/88 WELLINGTON ST. 
WOOLWICH, S.E.18 "PHONE: 1055 























CENTRAL AERONAUTICAL 
BUREAU LTD. 


CROYDON AIRPORT, SURREY 


have for disposal the 
following good, used aircraft 


2 DAKOTAS 
Buy now, prices are still 
rising, £22,000 
2 DOVES 
With C. 
each 
1 AEROVAN 
9 seats, long range tanks, 
carries 1 ton, ideal for air 
survey work or crop 
dusting, etc., £1,000 
PROCTOR V 
Long range tanks, dual 
controls, many extras. 
Will be sold to the best 
offer 
Also available — Tiger Moths, 
Austers, Fairchild 
ENGINES 
Pratt and Whitney 92’s, 
90C’s and 90D’s from 
£200 up 
Also Dakota spares of all 
description 
Cable Address: Centralair, Croydon 
Telephone: Croydon 7744 and 3382 


of A, £12,000 

















THE 


DE HAVILLAND 


ENGINE COMPANY LIMITED 


have vacancies in their 
DESIGN OFFICE at STAG LANE 
for 
SENIOR DESIGNERS 
& DRAUGHTSMEN 


for work on Gas Turbine 
development and other 


projects 


GOOD SALARIES & PROSPECTS 
for suitable applicants 


SUPERANNUATION SCHEME 


Apply giving details of previous 
experience and salary 
to 


THE PERSONNEL OFFICER 


STAG LANE, EDGWARE, 
MIDDLESEX 








A.V. ROE « CO. LTD. 


have vacancies in their 


DESIGN GROUP 
for 
JUNIOR & SENIOR 
DRAUGHTSMEN 
DESIGNER DRAUGHTSMEN 


JUNIOR & SENIOR 
STRESSMEN 


JUNIOR & SENIOR 
AERODYNAMICISTS 


WEIGHT CONTROL 
ENGINEERS 


PENSION & LIFE ASSURANCE SCHEME 





Apply, giving age, qualifications and 
experience, to 
THE CHIEF DESIGNER 
A. V. ROE & CO. LTD. 
GREENGATE, MIDDLETON 
MANCHESTER 

















AERONAUTICAL 
CONSULTANTS AND 
CONTRACTORS 


s 
EXPER'MENTAL 
ENGINEERS 





WwW. A. ROLLASON LTD 


FLIGHT 


RO NS 
YOLL SO A.1.0. ainnaats: ENGINE 
re) F Cc R re) Y D oO N AND A.G.S. STOCKISTS 


Tel: CRO 51514 le: 


CROYDON AIRPORT 
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REPAIR, 
MAINTENANCE 
AND OVERHAUL 





ROLLAIR, CROYDON 





Patent 


UNIVERSAL JOINTS 

Specified by leading aircrat and 

engine manufacturers for controls, 

accessory drives, etc. Made in 

nine sizes—bored for shafts from 

}" to 1g” diameter. - 

THE MOLLART ENGINEERING CO. LTD. Precision Engineers 


Kingston By-Pass, Surbiton, Surrey. Member of the Gauge and Toolmakers’ Association 
Telephone: Elmbridge 3352/3/4 Air Ministry Gauge Test House Authority 89755/33 








bilge 


L. ROBINSON & CO., (GILLINGHAM) LTD., 
London Chambers GILLINGHAM KENT PHONE $282 
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ial aeeataae 


Have you got 
the right connections? 


Even the best-designed fuel-run can hold up refuelling 
operations if the method of connecting one pipe to 
another causes restrictions. The F. R. Pipe Connector, 
although designed specifically for pressure-refuelling 
systems, has proved itself the ideal connector for use in 
fuel systems generally. The F.R. Pipe Connector is listed 
in $.D.M.133, Provisional Issue 2, Section 2 (b), and 
included in A.D.M. 275, Schedule of Sponsored Articles. 


% Note the following advantages of the 


F. R. PIPE CONNECTOR. 


A degree of flexibility both axially No restrictions to flow. 
and radially. Wide temperature range (70° to 
No captive end fittings. -70° C.). 
Low weight and compactness. 


No special pipe end fittings. 


Easy connections in confined spaces. 
Large range of sizes, from }” to 4". 


Pressure refuelling equipment 


FLIGHT REFUELLING LTD 
ENGLAND 


if you are having trouble with your connections, write to us : 


FLIGHT REFUELLING LIMITED 
Tarrant Rushton Airfield - Blandford - England. Tel: Blandford 501 








R.J.COLEY & SON 


(HOUNSLOW) LIMITED 





Keenest Prices-First lass Seruce 


JUBILEE WORKS, CHAPEL RD., HOUNSLOW 


Also at Park Wks., King St., Dukinfield, Cheshire. Ashton-under-Lyne 3664 
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[SILVER erry 


ris PaRIGHTERS “ 


operating all over the world 


THE 


The list of world-wide users of the “‘Bristol’’ Freighter increases 
month by month. With its unmatched record of regular freighting 
operations successfully carried out all over the world, the 
Freighter has earned its reputation as an aircraft offering 


the highest potentialities in the field of air-freighting today. 


Busi AEROPLANE COMPANY LIMITED 
THM 


31 AUGUST I95I 


ENGLAND 





